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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

This invention relates to novel benzimidazole derivatives bondable to DNAs to inhibit proliferation of cells, and also 
to pharmaceutical compositions containing same, especially their use as anticancer agents, antiviral agents, antimicro- 
bial agents or the like. 

10 

Description of the Related Art 

DNA-acting compounds include those useful as anticancer agents. For example, adriamycin is useful as an anti- 
cancer agent which intercalates into DNA. Further, DNA-reacting compounds such as cisplatin and mitomycin are also 

15 employed widely. Anticancer effects which are derived from such action on DNA are considered to have been ascertained 
although their mechanisms have not been fully elucidated. In the meantime, it has come to knowledge that distamycin 
and netropsin are substances bondable to DNA and having anti-tumor activities (Nature, 203, 1064-65(1964)). These 
substances have attracted attention as groove binders which are different in their manner of bonding with DNA compared 
to conventional anticancer agents. 

20 According to the conventional knowledge of anticancer agents, it is presently by no means possible to foresee which 
structural part of a compound is really needed for interaction with DNA or what other structures can substitute for the 
part of the compound. It is however meaningful to predict the presence of other compounds having a desired structure 
and to make a search for them. A strong demand is therefore believed to exist for the search of such a new structure so 
that a novel anticancer agent can be created. 

25 Also known are compounds in which structure of an alkylating agent has been bonded to distamycin derivatives. 
Typical examples are found inter aliain J. Am. Chem. Soc, 107, 8266(1985), EP 246868, WO 93-13739, J. Med. Chem., 
32, 774(1989). Compounds in each of which the structure of an alkylating agent has been bound to a compound similar 
to distamycin by bonding N-methylimidazole as a partial structure via an amide bond are also known (U.S. Patent No. 
5,273,991). These compounds include those making use of a bis(2-chloroethyl)amino residual group as an alkylating 

30 agent. This residual group is already known to be a structural part of anticancer agents. For example, chlorambucil is 
known as an anticancer agent which contains a bis(2-chloroethyl)amino residual group in its molecule. The anticancer 
activities of this compound are presumed to result from alkylation of DNA. enzymes or the like. However the value of 
addition of the structure of an alkylating agent, for example, the structure of chloroethylamine, as a part of the structure 
of a DNA-bonding anticancer agent is still hardly considered to have been ascertained. 

35 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a novel compound which acts on DNA or contains a structural part 
capable of acting on DNA and which is useful as an anticancer agent, an antiviral agent, an antimicrobial agent or the like. 

40 The above-described distamycin is a typical example of compounds which bind to DNA. Distamycin is characterized 
in that a pyrrole ring is bonded via an amide bond. As DNA-binding compounds include several other types of compounds, 
the present inventors made a search for a new structure under the assumption of existence of compounds which have 
a structure different from the known compounds and exhibit anticancer action. As a result, novel compounds having the 
structure created from the direct bonding of a 5-membered aromatic ring with benzimidazole have been chosen as 

45 compounds useful as anticancer agents. Preferred examples include 1H-2-[1-methyl-(substituted)pyrrol-2-yl]benzimi- 
dazole-5-carboxamide derivatives, 1 H-2-[(substituted)pyrrol-2-yl]benzimidazole-5-carboxamide derivatives, 1 H-2-[(sub- 
stituted)imidazol-2-yl]benzimidazole-5-carboxamide derivatives, 1H-2-[1-methyl-(substituted)imidazol-2- 
yl]benzimidazole-5-carbQxamide derivatives, 1 H-2-[(substituted)furan-2-yl]benzimidazole-5-carboxamide derivatives, 
1 H-2-[(substituted)thiophen-2-yl]benzimidazole-5-carboxamide derivatives and 1 H-2-[(substituted)thiophen-3-yl]benz- 

50 imidazole-5-carboxamide derivatives. These compounds have novel structures and are not known at all as useful anti- 
cancer agents. These compounds, for example, 1H-2-(4-formyl-1-methylpyrrol-2-yl)benzimidazol-5-[N-(2- 
amidinoethyl)]-carboxamide have been found to bind to DNA, indicated by the measurement of an increased Tm value 
(Tm: the melting temperature of double-stranded DNA) and, when tested in vitro, showed a similar degree of proliferation- 
inhibiting activity against tumor cells as distamycin. 

55 Compounds in which strucutre of an alkylating agent has been bonded to distamycin derivatives are known so that 
there is the chance that their activities as anticancer agents may be enhanced by the addition of an alkylating moiety 
In this regard, an investigation was also conducted at the same time. Compounds containing chlorambucil or another 
alkylating partial structure showed much higher anticancer activities than distamycin or chlorambucil. From this, the 
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compound having a structure in which an aromatic 5-membered ring is bound directly to benzimidazole has been found 
to provide a highly active anticancer agent when an alkylating agent is added into the same molecule. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

The present invention therefore provides a compound represented by the following chemical formula (1) or a phar- 
macologically acceptable salt thereof: 



Ri(CH3)n,CONH-40>-</^J^ 

H 

15 



wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do not 
have the same meaning at the same time and t stands for an integer of 0-5, m and n are integers of 0-5, Ri and R2 each 

20 independently means a hydrogen atom, a Ci_2o alkyi group, a Ci_io haloalkyi group, a Ci_io alkoxyl group, an oxyeth- 
ylene group, an ethyleneimino group, a hydroxyl group, a Ci_io alkylthio group, a substituted or unsubstituted amino 
group, a substituted or unsubstituted ammonium group, a substituted or unsubstituted sulfonium group, a substituted or 
unsubstituted phenyl group, a substituted or unsubstituted 5-membered heteroring, a substituted or unsubstituted 6- 
membered heteroring, a substituted or unsubstituted fused heteroring, a substituted or unsubstituted amidino group, a 

25 substituted or unsubstituted guanidino group, an amino acid residual group, or a group represented by the following 
chemical formula (2): 



30 




35 

wherein R3 means (CH2)r or (CH2)rO in which r stands for an integer of 0-5 and the O atom is located closer to the 
phenyl group, R4 means a hydrogen atom, a Ci_io alkyI group, a Ci_io altoxyl group, a halogen atom, a trif luoromethyl 
group, a cyano group, an amidino group, a guanidino group, a carboxyl group or -COR7 in which R7 means a Ci_5 alkyI 

40 group, an alkylamino group which may be substituted by a substituted amino group, an amino group which may be 
substituted by a substituted or unsubstituted phenyl group or a substituted or unsubstituted benzylamino group, R5 
means a hydrogen atom, a Ci_io alkyI group, a Ci_io alkoxyl group, a halogen atom, or -(CH2)pN(R8)2or -(CH2)pNR8R9 
in which p stands for an integer of 0-5, or R4 and R5 may form a ring when R4 and R5 take mutually adjacent positions, 
Re means a hydrogen atom, -(CH2)pN(R8)2- or -(CH2)pNR8R9 wherein in each case of R5 and Re, Rs means -CH2CH2W, 

45 Rg means a Ci_5 alkyI group or a mesyl group, W means a halogen atom, a hydroxyl group, a mesyloxy group, a tosyloxy 
group or -OCOR7 in which R7 and p have the same meanings as defined above. 
The present invention will hereinafter be described in further detail. 

Desired examples of the 5-membered ring which contains X, Y and Z in the compound of the chemical formula (1) 
include pyrrole, 1 -methylpyrrole, imidazole, 1 -methylimidazole, f uran, thiophene, oxazole, isooxazole, pyrazole and iso- 
50 thiazole. 

Preferred examples of the Ci_20 alkyI group represented by Ri or R2 include methyl, ethyl, n-propyl, i-propyl, n-butyl, 
i -butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl and stearyl. 

Desired exanples of the Ci_io haloalkyi group include chloromethyl, chloroethyl, chloropropyl, chlorobutyl, chloro- 
pentyl, chlorohexyl, chloroheptyl, bromomethyl, bromoethyl, bromopropyl, bromobutyl, bromopentyl, bromohexyl and 
55 bromoheptyl. 

The substituted or unsubstituted amino group can desirably be an amino group or a monoalkylamino or dialkylamino 
group which has been substituted by a linear or branched Ci_io alkyI group. Desired examples include methylamino, 
ethylamino, n-propylamino, i-propylamino, n-butylamino, dimethylamino, diethylamino, dipropylamino and diisopro- 
pylamino groups. 
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Desired examples of the Ci_io alkoxyl group include methoxyl, ethoxyl, n-propyloxy, i-propyloxy, n-buthoxy, i-butoxy 
t-butoxy, n-pentyloxy, n-hexyloxy, n-heplyloxy and n-octyloxy 

Desired examples of the Ci_io alkylthio group include methylthio, ethylthio, n-propylthio, i-propylthio, n-butylthio, 1- 
butylthio, t-butylthio, n-pentylthio, n-hexylthio, n-heptylthio and n-octylthio. 

The substituted or unsubstituted ammonium group can be a trialkylammonium group which has been substituted 
by a linear or branched alky! group, for example, trimethylammonium or triethylammonium, or an ammonium group 
represented by the chemical formula (9) . In the formula (9), U" can be any anion insofar as the anion is pharmacologically 
acceptable (for example, CI", 1", OSOa", NO3", HOOCCH2=CH2COO~ or the like). Rn and R12 independently mean 
a linear or branched Ci_io alkyi group with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n- 
heptyl or n-octyl being desired. 





(9) 



The terms "substituted or unsubstituted sulfonium group" means a sulfonium group; or a sulfonium group substi- 
tuted by a linear or branched Ci_4 alkyI group, for example, a dimethylsulfonium, diethylsulfonium, methylethylsulfonium, 
methylpropylsulfonium, diisopropylsulfonium or methylisopropylsulfonium group, or a sulfonium group represented by 
the following formula (10). In the formula (10), U~ can be any anion insofar as the anion is pharmacologically acceptable 
(for example, CI", 1", OSO3", NO3", HOOCCH2=CH2COO" or the like). Rn means a linear or branched Ci_io alkyI 
group with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl or n-octyl being desired.: 




(10) 



Illustrative of the substituted or unsubstituted phenyl group include a phenyl group which may be substituted by 
a halogen atom (fluorine atom, chlorine atom, bromine atom or iodine atom), a linear or branched Ci_5 alkyI group, a 
linear or branched Ci_5 alte)xyl group, a C1-3 altoxycarbonyl group, a Ci_3 haloalkyi group, a cyano group, an amidino 
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group, and a Ci_3 dialkylamino group. Desired examples of the substituted or unsubstituted phenyl group include chlo- 
rophenyl, dichlorophenyl, trichlorophenyl, bromophenyl, dibromophenyl, tribromophenyl, fluorophenyl, difluorophenyl, 
trifluorophenyl, methylphenyl, ethylphenyl, n-propylphenyl, i-propylphenyl, n-butylphenyl, i-butylphenyl, t-butylphenyl, 
methoxyphenyl, ethoxyphenyl, methoxycarbonylphenyl, methylcarboxyphenyl, trifluoromethylphenyl, cyanophenyl, 
amidinophenyl, dimethylaminophenyl, dimethylaminophenyl, and 3,4,5-trimethoxyphenyl. The substituting position of 
each of the above substituents can be the 2-, 3- or 4-position in the case of the mono-substitution, any two of the 2-, 3- 
, 4-, 5- and 6-positions in the di-substitution and any three of the 2-, 3-, 4-, 5- and 6- positions in the tri-substitution unless 
otherwise specifically indicated. 

Desired examples of the 5-membered heteroring of the substituted or unsubstituted 5-membered heteroring include 
pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, pyrazolyl, thiazolyl, isothiazolyl, isooxazolyl, pyn^olinyl, imidazolidinyl, pyrazo- 
lidinyl, pyrazolinyl, furazanyl, tetrahydrofuranyl, triazolyl and tetrazolyl. 

Desired examples of the 6-membered heteroring of the substituted or unsubstituted 6-membered heteroring include 
pyridyl, pyrimidinyl, pyranyl, pyradinyl, pyridazinyl, piperidyl, piperidinyl, piperazinyl, thiomorpholino, 4-methyl-1-p[per- 
azino, 4-benzyl-1-piperazino, 1 -morpholino, 1-piperidino, 4-piperidino, and 4-methyl-1-piperidino. 

Desired examples of the fused heteroring of the substituted or unsubstituted fused heteroring include quinolyl, iso- 
quinolyl, indolyl, isoindolyl, phthalazinyl, quinoxalyl, quinazolyl, cinnolyl, indolinyl, isoindolinyl, carbazolyl, acridinyl, ben- 
zotriazolyl, benzisooxazolyl, azaindolyl, azabenziondolyl, benzodioxanyl, piperinyl, and xanthenyl. 

In the substituted or unsubstituted 5-membered heteroring, the substituted or unsubstituted 6-membered heteroring, 
or the substituted or unsubstituted fused heteroring, examples of substituents indicated by the term "substituted" include 
halogen atoms (fluorine atom, chlorine atom, bromine atom and iodine atom), linear or branched alkyi groups, 
linear or branched Ci_5 alkoxyl groups, Ci_3 alkoxycarbonyl groups, Ci_3 haloalkyi groups, a cyano group, an amidino 
group, and Ci_3 dialkylamino groups. 

The substituted or unsubstituted amidino group can desirably be a group represented by the chemical formula (11). 
Ri 1 means a Ci_io alkyI group with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl or 
n-octyl being desired. 



NH 



NH 



NH 






NH 



NH 





(11) 



The substituted or unsubstituted guanidino group can desirably be a group represented by the chemical formula 
(12). Rii means a Ci_io alky! group with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n- 
heptyl or n-octyl being desired. 
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NH 



NH 




■NHRii 




•NHCORii 



NH 



NH 




•NHCOOR-L-L 




■NHCSOR^^l 



(12) 



The term "amino acid residual group" means a carboxyl-removed moiety of an amino group and desired examples 
of the amino acid include arginine, histidine and lysine. 

The term "halogen atom" as R4, Re and R7 means F, CI, Br or I. 
Desired examples of the halogen atom as W are CI and Br. 

Preferred examples of the Ci_io alkyi group represented by R5 include methyl, ethyl, n-propyl, i-propyl, n-butyl, i- 
butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl and n-octyl groups. 

Desired examples of the Ci_io alkoxyl group represented by R5 include methoxy, ethoxy, n-propyloxy, i-propyloxy, 
n-butoxy, i-butoxy, t-butoxy, n-pentyloxy, n-hexyloxy, n-heptyloxy and n-octyloxy. 

When R4 and R5 take mutually adjacent positions and form a ring, the ring can desirably be represented by the 
following formula (13): 



Desired example of the alkylamino group which is represented by R7 and may be substituted by a substituted 
amino group include dimethylaminoethylamino, dimethylaminopropylamino, dimethylaminobutylamino, diethylami- 
noethylamino, diethylaminopropylamino, diethylaminobutylamino, dipropylaminoethylamino, dipropylaminopropylamino, 
dipropylaminobutylamino, diisopropylaminoethylamino, diisopropylaminopropylamino and diisopropylaminobutylamino. 

The amino group which is represented by R7 and may be substituted by a substituted or unsubstituted phenyl group 
can desirably be aniline, 4-dimethylaminoaniline or 4-chloroaniline. 

The substituted or unsubstituted benzylamino group represented by R7 can desirably be benzylamine or 4-dimeth- 
ylaminobenzylamine. 

The term "pharmacologically acceptable salt" means an inorganic acid salt or an organic acid salt such as the 
hydrochloride, sulfate, nitrate, acetate, fumarate, maleate, citrate or oxalate. 

Best Modes for Carrying Out the Invention 

A group of compounds, which can be represented by the chemical formula (1), will hereinafter be described by 
dividing them into the following three groups A, B and C. 

Incidentally, compound numbers which appear in this specification indicate the numbers of compounds shown in 
Tables 1-4. 

Group A: Among the compounds represented by the chemical formula (1), those not classified to Group B or Group 
C and pharmacologically acceptable salts thereof. 




(13) 
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Group B: Among the compounds represented by the chemical formula (1), the compounds in which R2 is an oxoeth- 
ylene group, an ethyleneimino group, a halogen-substituted Ci_io alkyi group or a group represented by the formula (2), 
and pharmacologically acceptable salts thereof. 

Group C: Among the compounds represented by the chemical formula (1), the compounds in which Ri and R2 are 
5 individually a group represented by the formula (2), and pharmacologically acceptable salts thereof. 

A description will next be made of syntheses of these compounds. In the following description and Examples, DCC 
stands for N,N'-dicyclohexylcarbodiimide, CDI Ibr N,N'-carbonyldiimidazole, HOSu for N-hydroxysuccinimide, EDCI for 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, DECP for diethyl cyanophosphonate, HOBtfor 1-hydroxy- 
benzotriazole, DMAP for 4-dimethylaminopyridine, DMF for dimethylformamide, THF for tetrahydrofuran, DMSO for 
10 dimethylsulfoxide, and IPA Ibr isopropanol. Pd/C indicates Pd on charcoal, in which the palladium generally accounts 
for 5 to 10%. 

A description will now be made of a process for the synthesis of the compound represented by the chemical formula 
(3), which is a principal intermediate. 

As will be shown below by Reaction scheme (1), the aldehyde of the formula (5) and the 3,4-diaminobenzoic acid 

15 of the formula (6) or its ester are heated in nitrobenzene at 100*^0 to a reflux temperature, preferably at 130 to 200''C, 
the reaction mixture is allowed to cool down to room temperature, and the reaction product of the formula (3), that is, 
1 H-2-benzimidazole-5-carboxylic acid or its ester derivative can then be collected by filtration. As will be shown below 
by Reaction scheme (2), when the ester is obtained here, hydrolysis of it can provide the corresponding 1 H-2-benzim- 
idazole-5-carboxylic acid derivative represented by the chemical formula (1 4) . Although no particular limitation is imposed 

20 on the amounts of the aldehyde of the formula (5) and the 3,4-diamlnobenzoate of the formula (6), the latter may be 
reacted generally in an amount of 80-120 mole parts per 100 mole parts of the former. The reaction in nitrobenzene is 
carried out under heat until the raw materials are used up while the progress of the reaction is observed. A heating time 
in a range of 5-100 hours can bring about good results. The heating can be conducted continuously or intermittently 
until the total heating time reaches the above-described time. The hydrolysis of the ester can be conducted by heating 

25 it in a mixed solvent of water and ethanol or water and methanol while using sodium hydroxide or potassium hydroxide. 
Although the proportion of water in the mixed solvent can be from 5 to 90 wt.%, 40 to 60 wt.% can give good results. 
The heating temperature can range from 50°C to the reflux temperature. 
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For example, selection of 1-methyl-4-nitropyrrole-2-carboxyaldehyde, 4-nitropyrrole-2-carboxyaldehyde, 5-nitro- 
pyrrole-2-carboxyaldehyde, 1 -methyl-4-nitroimidazole-2-carboxyaldehyde, 4-nitroimidazole-2-carboxyaldehyde, 5-nltro- 
furan-2-carboxyaldehyde, 4-nitrothiophene-2-carboxyaldehyde and 2-nitrothiophene-4-carboxyaldehyde as starting 
materials makes it possible to synthesize, by similar procedures, 1 H-2-[1 -methyl-4-nitropyrrol-2-yl]benzimidazole-5-car- 
boxylic acid, 1H-2-[4-nitropyrrol-2-yl]benzimidazole-5-carboxylic acid, 1H-2-[5-nitropyrrol-2-yl]benzimidazol-5-carboxy- 
lic acid, 1H-2-[1-methyl-4-nitroimidazol-2-yl]benzimidazole-5-carboxylicacid, 1 H-2-[4-nitroimidazol-2-yl]benzimidazole- 
5-carboxyllc acid, 1 H-2-[5-nitrofuran-2-yl]benzimidazole-5-carboxylic acid, 1 H-2-[4-nitrothiophen-2-yl]benzimidazole-5- 
carboxylic acid and 1H-2-[2-nitrothiophen-4-yl]benzimidazole-5-carboxylic acid, respectively 

Incidentally, to heat a substituted benzaldehyde and 3,4-diaminobenzoic acid in nitrobenzene for the preparation of 
a corresponding 1H-2-phenylbenzimidazole has already been disclosed in Syn. Comun., 20, 955-963(1990). Use of the 
above-described aromatic 5-membered aldehyde derivatives having a nitro group is however novel. 

As a further alternative, the compound of the formula (14) can also be synthesized as will be described next. For 
example, 1 -methyl-4-nitro-2-pyrrolecarboxylic acid is reacted, by using the process disclosed in Tetrahedron, 34, 2389- 
2391 (1 978), with thionyl chloride into 1 -methyl-4-nitro-2-pyrrolecarboxylic acid chloride, which is then reacted with a 3,4- 
diaminobenzoic acid to obtain 3-amino-4-(1-methyl-4-nitro-2-pyrrolecarboxamido)benzoic acid or 4-amino-3-(1-methyl- 
4-nitro-2-pyrrolecarboxamido)benzoic acid as the exemplified compound. Here, the reaction product can also be a mix- 
ture of both the benzoic acids, methylene chloride, chloroform, DMF or the like can be used as a solvent. Other solvents 
are also usable as long as they do not take part in the reactions. Heating of the thus-obtained amide compound in 
trifluoroacetic acid provides 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid. Further, 1-methyl-4- 
nitro-2-trichloroacetylpyrrole which is a known compound disclosed in Heterocycles, 27, 1945-1952(1988) is likewise 
reacted with 3,4-diaminobenzoic acid to obtain 3-amino-4-(1-methyl-4-nitro-2-pyrrolecarboxamido)benzoic acid or 4- 
amino-3-(1-methyl-4-nitro-2-pyrrolecarboxamido)benzoic acid. Here, the reaction product can also be a mixture of both 
the benzoic acids. The reaction product can also be converted into 1H-2-(1-methyl-4-nitropyrrole-2-yl)benzimidazole-5- 
carboxylic acid likewise. The reaction can also be conducted similarly by using as a starting material an equivalent 
carboxylic acid other than 1-methylpyrrole-2-carboxylic acid. 

The above-described reactions can be summarized as follows (Reaction scheme (3)): 




A description will next be made of the syntheses of the compounds in the respective groups. 
As will be shown below in Reaction scheme (4), syntheses of the compounds in Group Acan be conducted generally 
by uniting an amino compound, which is represented by the formula (20) and generally contains the moiety designated 
by R2, with the carboxylic acid of the formula (14) in the presence of a suitable condensing agent, for example, DCC, 
GDI, EDCI, DECP or the like, subjecting the so-obtained intermediate of the formula (21) to catalytic hydrogenation to 
reduce its nitro group into an amino compound and then, reacting a carbonyl compound containing the moiety designated 
by Ri to the resultant amino compound. 
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10 



15 



20 



1 J + H2N-(CH2)„R2 

(14) (20) 

N^-.^.'^^^:::^ nr\Kiu/ni^ \ o 1\ Pd/C 



^ h'^(21) 2)H,(Cn3,„.>.^n 



R.(CH,)^CONH-4l>-^/''T^ 

H 



(Reaction scheme 4) 



The amino compound which is represented by the formula (20) and contains the moiety designated by R2 can 
be either one available as a reagent or one synthesizable through several steps by combining known reactions. Usable 

25 amino compounds include alkylamino compounds, for example, methylamine, ethylamine, 1-aminopropane, 2-amino- 
propane, 1-aminobutane and 2-aminobutane. Examples of substituted amino compounds include dimethylaminopro- 
pylamine, diethyiaminopropylamine and dipropylaminopropylamine. Examples of amino compounds using as a 
substituent an alkylthio group include methylthiopropylamine, ethylthiopropylamine, propylthiopropylamine, butylthlopro- 
pylamine and the like. Exanples of amino compounds using as the substituent an ammonium group include aminopro- 

30 pyltrlmethylammonium, aminopropyltriethylammonium and the like. When amino-containing derivatives substituted by 
the substituted or unsubstituted phenyl group, the substituted or unsubstituted 5-membered heteroring, the substituted 
or unsubstituted 6-membered heteroring and the substituted or unsubstituted fused heteroring are used in the reaction, 
compounds which contain, as a substituent represented by R2, the substituted or unsubstituted phenyl group, substituted 
or unsubstituted 5-membered heteroring, substituted or unsubstituted 6-membered heteroring and substituted or unsub- 

35 stituted fused heteroring can be synthesized, respectively Upon uniting these amino compounds with the carboxylic 
acid of the formula (14) by using a suitable condensing agent, for example, DCC, GDI, EDCI, DECP or the like, an 
ordinary solvent can be used as a reaction solvent. DMF or a mixed solvent containing DMF can however provide rela- 
tively good results. The reaction temperature may preferably range from -S^'C to 30°C. The reaction is allowed to proceed 
while observing its progress. The reaction time generally ranges from 1 hour to 50 hours. 

40 Synthesis of compounds which contain an amidino group as R2 can be conducted as will be described below. As 
will be shown below in Reaction scheme (5), the compound of the formula (14) (e.g., 1 H-2-(1 -methyl-4-nitropyrrol-2- 
yl)benzimidazole-5-carboxylic acid; other intermediates are treated similarly) and 3-aminopropionitrile are first united 
together. At this time, a general condensing agent such as DCC, CDI, EDCI or DECP can be used. It is also possible 
to add HOBt or HOSu to DCC. The reaction can desirably be conducted at 0-30^*0. The reaction mixture is suspended 

45 in ethanol, followed by bubbling of hydrogen chloride gas, so that the crystals so formed are collected by filtration. The 
crystals are then dissolved or suspended in a solvent. Ammonia gas is bubbled through the resulting solution or sus- 
pension, whereby the target amidino compound (e.g., 1H-2"(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidi- 
noethyl)]carboxamide; this applies equally to other intermediates) is obtained. As a reaction solvent for the above 
reaction, ethanol or a mixed solvent of ethanol and methanol is desired. The proportion of ethanol can be freely chosen 

50 in a range of 1 0-1 00%. 
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' ^ (22) 
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35 



40 



45 



NH 

1) CH3CH2OH. HCI Y~x N^.,.-^rnNHrrH ^ cnh 
OpN^V>-^^ Y^^CONH(CH2)2CNH2 

2) NH3 ' ^f^rsjA^ 

H 23 



Reaction scheme (5) 



Reactions with amines such as methylamine and ethylamine instead of the bubbling of ammonia gas provide 
substituted amidino compounds, respectively, as shown in Reaction scheme (6): 



H 



(22) 



i)CH3CH20H.HCI Y-X n 



2) CH3NH2 



H (24) 



Reaction scheme (6) 



The above-described reactions shown in Reaction schemes (4)-(6) can be conducted using, as a precursor, the 
compound of the formula (14). Specific examples of the compound include 1H-2-[1-methyl-(nitro-substituted)pyrrol-2- 
yl]benzimidazole-5-carboxylic acid, 1 H-2-[(nitro-substituted)pyrrol-2-yl]benzimida2ole-5-carboxylic acid, 1 H-2-[1 - 
50 methyl-(nitro-substituted)imidazol-2-yl]benzimidazole-5-carboxylic acid, 1H-2-[(nitro-substituted)imidazol-2-yl]benzimi- 
dazole-5-carboxylic acid, 1 H-2-[(nitro-substituted)-furan-2-yl]benzimidazole-5-carboxylic acid, 1 H-2-[(nitro-substi- 
tuted)thiophen-2-yl]benzimidazole-5-carboxylic acid, or 1 H-2-[(nitro-substituted)thiophene-4-yl]benzjmidazole-5- 
carboxylic acid. 

A description will next be made of a method for synthesizing the side chain corresponding to R^. 
55 First, the synthesis of, as a side chain corresponding to Ri, the substituent represented by the formula (2) will be 
described. As a nitro-containing carboxylic acid derivative to be used in the synthesis, a compound which can be syn- 
thesized by using a commercially-available reagent or a known reaction can be employed. The nitro-containing carbox- 
ylate ester derivative of the formula (25) in Reaction scheme (7) is reduced into the corresponding amino compound of 
the formula (26) by catalytic hydrogenation while using Pd/C as a catalyst. Here, methanol, ethanol, DMF and the like 
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can be used either singly or in combination as a reaction solvent. It is preferred to conduct the reaction at a temperature 
of 0-30*'C. The reaction time ranges from 30 minutes to 2 hours. As shown in the below-described reaction scheme, 
ethylene oxide is reacted to the amino compound of the formula (26) so formed to obtain the compound of the formula 
(27). For this reaction, 1 0-80% acetic acid can be used as a reaction solvent. The reaction is conducted at a temperature 

5 in a range of from -20°C to 50°C. The reaction time may preferably range from 1 hour to 50 hours. The compound of 
the formula (27) is then chlorinated with an appropriate chlorinating agent such as thionyl chloride, oxalyl chloride, 
phosphorus pentachloride, phosphorus oxychloride, mesyl chloride (in DMF), a combination of mesyl chloride and 
sodium chloride, a combination of mesyl chloride and lithium chloride, dichlorotriphenylphosphoran, or the like, whereby 
the compound of the formula (28) can be obtained by changing OH group into CI" radical. The reaction can be conducted 

10 at 0-1 00°C and the reaction time can range from 20 minutes to 5 hours. An ordinary solvent such as chloroform, benzene 
or toluene can be used as a reaction solvent. Further, DMF can be mixed to these solvents. In the case of thionyl chloride 
or oxalyl chloride, on the other hand, the reaction can be conducted in a solventless manner. The compound represented 
by the formula (28) is subjected to hydrolysis with an acid to obtain a carboxylic acid derivative of the formula (29). This 
can be achieved, for example, by heating the compound at 80°C to the reflux temperature in the presence of concentrated 

15 hydrochloric acid. Desired reaction time is 30 minutes to 5 hours. 

O^NHf <> H,N-/ <> 



30 



35 



40 



45 



(CH2)a,COORio ' ,,^"^(CH2)^COOR,o 

(25) (26) 



-(HOCH2CH2)2N-^ ^> 



(27) 



^(CH2)^COOR,o 



R4 

(CICH2CH2)2NH;^ H 



SOCI2 .f'-vRs 



, , 1CH2)n,COOR,o 

(28) 



R 



4 



C.HCI /T'-N^Rs 



(CICH2CH2)2N— ^ ^ 
(29) 



Reaction formula (7) 



^(CHsLCOOH 



50 Side chains other than those described above can be prepared by using commercially-available reagents or 

conducting known reactions in several steps. 

For example, the compound of the formula (7) and the compound of the formula (29) can be united using an appro- 
priate condensing agent such as DCC, GDI, EDCI, DECP or the like. An ordinary solvent can be used as a reaction 
solvent. DMF or a mixed solvent containing DMF can however provide relatively good results. The reaction temperature 

55 may preferably range from -5°C to 30°C. The reaction is allowed to proceed while observing its progress. The reaction 
time generally ranges from 1 hour to 50 hours. Alternatively, after the compound of the formula (29) is converted to a 
corresponding acid chloride by using thionyl chloride, oxalyl chloride or the like in an ordinary solvent (ex. methylene 
chloride, chloroform, toluene, DMF or the lite. These solvents can be used either singly or in combination) and the acid 
chloride so obtained can be united with the compound represented by the formula (7). The reaction temperature may 
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preferably range from -S^'C to 30°C. The reaction is allowed to proceed while observing its progress. The reaction time 
generally ranges from 1 hour to 50 hours. In the above reactions, the partial structure of Ri can be united. 
A description will next be made of syntheses of the compounds in Group B. 

First, the synthesis of a side chain corresponding to R2 will be described. A nitro-containing aniline derivative or a 
5 nitro-containing aminoalkylbenzene derivative is selected as a starting material. A derivative containing an appropriate 
substituent can be obtained by using a commercially-available reagent or a known reaction, or can also be synthesized 
in accordance with the following manner. 

As will be shown below in Reaction scheme (8), the amino compound of the formula (31) is synthesized from the 
carboxylic acid of the formula (30) in accordance with the process disclosed in J. Med. Chem. 33, 3014-3019(1990). 
10 Use of this process makes it possible to synthesize a methylene chain derivative in which two or more methylene groups 
are contains as R3. (A substituent corresponding to R6. which will be described next, has already been introduced to 
the compound of the formula (30)) 



R4 ?^ 

> V(CH2)nCOOH > y-(CH2)nNH2 

(30) (31) 

Reaction scheme (8) 



25 

A description will next be made of the introduction of the moiety corresponding to Re to the side chain correspond- 
ing to R2. 

The reaction can be generally conducted in accordance with the following two processes: 

As is shown in Reaction scheme (9), N,N-bis(hydroxyethyl)amine is first allowed to act on the halogenated benzene 

30 derivative of the formula (32) which contains a nitro group and an appropriate substituent (in the formula (32), a halogen 
atom is illustrated by F as an example), whereby the compound of the formula (33) is obtained. Here, DMSO can be 
used as a reaction solvent. The reaction temperature can range from 20°C to 100°C. The reaction time can preferably 
range from 10 minutes to 4 hours. The chloride of the formula (34) can be obtained by reacting, to the intermediate of 
the formula (33), an appropriate chlorinating agent such as thionyl chloride, oxalyl chloride, phosphorus pentachloride, 

35 phosphorus oxychioride, mesyl chloride, a combination of mesyl chloride (in DMF) and sodium chloride or the like. The 
reaction can be conducted at 0-100°C and the reaction time can range from 20 minutes to 5 hours. An ordinary solvent 
such as chloroform, benzene or toluene can be used as a reaction solvent. Further, DMF can be mixed to these solvents. 
The reaction can also be conducted in a solventless manner. 



40 



45 



I HN(CH3CH20H)2 1^ R 

DMSO ^^N(CH2CH20H)2 
(32) (33) 



SOCI2 R 

so ► OzNHf 5 

^ N(CH2CH2CI)2 
(34) 



Reaction scheme (9) 



55 



As an alternative, the compound of the formula (36) is obtained by reacting ethylene oxide to the nitro-containing 
aniline derivative (in the case of p=0) or the aminoalkylbenzene derivative (in the case that p is 1 or greater), each 
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represented by the formula (35) shown below in Reaction scheme (10). For this reaction, 10-80% acetic acid (or a 
solution of p-toluenesulfonic acid in methanol) can be used as a reaction solvent. The reaction is conducted at a tem- 
perature in a range of from -20°C to 50°C. The reaction time may preferably range from 1 hour to 50 hours. The compound 
of the formula (36) so obtained is chlorinated by an appropriate chlorinating agent such asthionyl chloride, oxalyl chloride, 
5 phosphorus pentachloride, phosphorus oxychloride, mesyl chloride (in DMF) or a combination of mesyl chloride and 
sodium chloride, whereby the compound of the formula (37) can be obtained. The reaction can be conducted at 0-100°C 
and the reaction time can range from 20 minutes to 5 hours. An ordinary solvent such as chloroform, benzene or toluene 
can be used as a reaction solvent. Further, DMF can be mixed to these solvents. In the case of thionyl chloride or oxalyl 
chloride, on the other hand, the reaction can be conducted in a solventless manner. 



f?4 o 

(CH2)pNH2 ^VH2)pN(CH2CH20H)2 
(35) (36) 



OsNHf 5 

(CH2)pN(CH2CH2CI)2 . 

(37) 

Reaction scheme (10) 



Upon synthesis of the amino compound from the corresponding nitrobenzene derivative, it is the common practice 

30 to conduct the synthesis by catalytic hydrogenation making use of Pd/C as a catalyst or by a reaction making use of tin 
chloride and hydrochloric acid. As a reduction process especially in the case of the above-described nitrobenzene deriv- 
ative with an N.N-bis(chloroethyl)amino group bonded thereto, the reduction process making use of tin chloride and 
hydrochloric acid was known widely for example, as disclosed in J. Chem. Soc. 1972-83(1949) or J. Med. Chem. 33, 
112-121 (1990). This reduction can be effectively conducted in accordance with the following reaction and the treatment 

35 after the reaction can be conducted more easily Namely a nitro compound as a starting material is dissolved in a suitable 
solvent, for example, ethanol, methanol, ethyl acetate, THF or DMF, or a mixed solvent of at least two of them. Pd/C is 
added in an amount equivalent to 0.5-50 wt.% based on the nitro compound, followed by hydrogenation at room tem- 
perature under normal pressure so that the corresponding amino compound is obtained. At this time, hydrochloric acid 
can also be added in an amount equimolar to or greater than the amount of the nitro derivative, generally in a molar 

40 amount 1 to 1 .2 times as much as the nitro derivative. The catalyst is removed by filtration, the solvent is distilled out, 
and the residue is then treated by using a suitable solvent, for example, ethanol, IPA or ethyl ether or a mixed solvent 
of at least two of them, whereby the target compound can be obtained easily in the form of its hydrochloride. 

As shown in Reaction scheme (1 1), the nitro compound of the formula (34) obtained by the above reactions (Reaction 
schemes (9), (10)) is converted to the corresponding amino compound of the formula (38) by catalytic hydrogenation. 

45 The nitro compound of the formula (37) can also be converted to the corresponding amino compound. Upon conducting 
the catalytic hydrogenation, hydrochloric acid can be added in an amount equimolar to or greater than the amount of 
the nitro derivative, generally in a molar amount 1 - 1 .2 times as much as the nitro derivative to obtain the corresponding 
amino compound stably Desirably, the catalytic hydrogenation can be conducted at 5-30''C. An ordinary solvent is used 
as a reaction solvent. Desired is, for example, DMF or a mixed solvent of DMF and methanol. The proportion of DMF 

50 in the mixed solvent can be chosen from a range of 5-100%, with 20-100% being desired. 



55 
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N(CH2CH2CI)2 N(CH2CH2CI)2 

(34) (38) 



10 



Reaction scheme (11) 

15 

As shown in the below-described reaction scheme (12), the compound of the formula (39) can be obtained by 
uniting the amino compound obtained above and the compound of the formula (14) using an appropriate condensing 
agent such as DCC, EDCI, DECP or the like. At this time, an ordinary solvent can be used as a reaction solvent. DMF 
20 or a mixed solvent containing DMF can however provide relatively good results. The reaction temperature may preferably 
range from -5**C to 30''C. The reaction is allowed to proceed while observing its progress. The reaction time generally 
ranges from 1 hour to 50 hours. 



25 

R4 

H + ^ N(CH2CH2CI)2 

(14) (38) 

f R 

" (39) 



40 



Reaction scheme (12) 



Similarly, as will be shown below in Reaction scheme (1 3), the compound of the formula (40) can be synthesized 
45 by uniting the benzimidazole derivative of the formula (1 4) with the amino compound of the formula (31), which had been 
obtained in the reduction reaction shown above in Reaction scheme (8), using an ordinary condensing agent such as 
GDI, DECP, DCC, a combination of DCC and HOBt, or the like. DMF is desired as a reaction solvent, although other 
general solvents can also be used. End of the reaction can be confirmed by proceeding with the reaction while checking 
its progress by TLC or the like. It is desired to bring the reaction into completion in 1 -40 hours. The reaction temperature 
50 may desirably range from -5**C to 40°C. 
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H (31) 
(14) " ^^^^ R 



?o 0,N — li^J> — II I Re 



^ (40) 

Reaction scheme (13) 



15 



In the above reaction scheme, it is possible to treat the compound of the formula (39) as the compound of the 
formula (40) wherein n = 0. This also applies to the description until Reaction scheme (19). 

As will be shown below in Reaction scheme (1 4), the nitro group of the compound of the formula (40) can be reduced 
20 into the corresponding amino group by conducting catalytic hydrogenation while using Pd/C as a catalyst. The reaction 
proceeds in a substantially quantitative manner. As a solvent for the above reaction, ethanol, methanol and DMF can 
be used either singly or in combination. At this time, hydrochloric acid can be added in an amount equimolar to or greater 
than the amount of the nitro derivative, generally in an amount 1 -1 .2 times in moles as much as the nitro derivative. It 
is desired to perform the reaction for 10 minutes to 20 hours. The desired reaction temperature can range from 0°C to 
25 40*^0. 




45 The above-described bonding of the aniline derivative in Reaction scheme (13) and the subsequent reducing 

reaction in Reaction scheme (14) constitute a new synthesis route not seen in any publications available to date. For 
example, a bonding reaction between a distamycin derivative and N, N-bis(2-chloroethyl)-1 ,4-phenylenediamine is found 
in Japanese Patent Laid-Open No. 92933/1 994. In this publication, too, the distamycin moiety is synthesized in advance 
and the bonding reaction of N,N-bis(2-chloroethyl)-1 ,4-phenylenediamine is conducted at the end. This means that the 

50 bonding of the N,N-bis(2-chloroethyl)amino group having chemically high reactivity is deferred until the end. In the mean 
time, the present inventors have demonstrated that the target compound can be obtained at a high yield even when the 
aniline derivative moiety is introduced beforehand into the molecule in contrast to the above-described apparently rea- 
sonable reaction route. 

As will be shown below by Reaction scheme (15), the carboxylic acid derivative of the formula (8) is condensed with 
55 the amino compound of the formula (41), which had been obtained in the above reduction reaction, using a conventional 
condensing agent (for example, DCC, GDI, EDCI, DECP or the like), whereby the carboxylic acid derivative can be 
bonded as the moiety Ri. Although a general solvent can be used in this reaction, DMF or a mixed solvent containing 
DMF provides good results. The desired reaction time can range from 30 minutes to 40 hours. It is desired to conduct 
the reaction at 0°C to 40°C. 
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^ R,(CH2LC00H 



H (41) 

R4 



R,(CH,)„C0NH-4y>-<'''ir^'=°^"''="^'''-^^^ ' 

H (42) 

Reaction schene (15) 



Use of N.N-dimethylaminopropionic acid, N,N-dimethylaminobutyric acid or the like as an example of the carbox- 
20 ylic acid derivative permits introduction of a substituted amino group into the moiety Ri. Further, use of carboxypropylt- 
rimethylammonium makes it possible to introduce an ammonium group into the moiety Ri. Use of methylthiopropionic 
acid or the like can introduce an alkylthio group. On the other hand, use of 4-amidinobenzoic acid, 3-pyridinecarboxylic 
acid, 4-piperidinecarboxylic acid, pyrrole-2-carboxylic acid, indole-2-carboxylic acid or the like makes it possible to intro- 
duce a substituted or unsubstituted phenyl group, a substituted or unsubstituted 5-membered heteroring, a substituted 
25 or unsubstituted 6-membered heteroring or a substituted or unsubstituted fused heteroring. 

As will be shown in Reaction scheme (16), for example, 1H-2-[4-(3-methyIthiopropionylamino)-1-methylpyrrol-2- 
yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenylamino]]carboxamide hydrochloride can be methylated fur- 
ther as disclosed in J. Org. Chem. , 25, 804-807(1 960) or metylated by an ordinary metylating agent such as methyliodide, 
dimethylsulfonic acid or the like to obtain its sulfonium derivative of the formula (44). As a reaction solvent, formic acid, 
30 acetic acid, methanol or the like can be used. Its desired reaction time can range from 1 hour to 60 hours. It is desired 
to conduct the reaction at 0°C to 60°C. 




Counter anions (\~) of the sulfonium compound obtained above can be converted to other anions by a known 
50 process. For example, counter anions 1" can be converted to CI" by using, for example, an ion exchange resin ("DOWEX" 
1x8, Cr type). 

Likewise, further alkylation of a compound, which has as Ri an amino group substituted by two alkyi groups, makes 
it possible to obtain an ammonium compound. 

Further, the compound of the formula (46) can be obtained by reacting a pyridine derivative of the formula (45) 
55 shown in Reaction scheme (1 7) with the compound of the formula (41). At this time, the pyridine derivative is first con- 
verted into its acid chloride by using an ordinary reagent such as thionyl chloride and then united using an ordinary base 
such as triethylamine in an ordinary solvent such as methylene chloride, chloroform or the like. It is desired to conduct 
reaction at -S^'C to 50*^0. The reaction time Is preferably ranges from 1 hour to 50 hours. Alternatively, the pyridine 
derivative can be condensed with the compound of the formula (41) by using an appropriate condensing agent such as 
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DCC, GDI, EDCI, EDCP or the like. An ordinary solvent such as DMF, chloroform, methylene chloride or the like is 
employed as a reaction solvent. The reaction is conducted preferably at -5°C to 50°C. The desired reaction time ranges 
from 1 hour to 50 hours. 



R4 



. ^ H (41) 

(45) ^ ^ ^ 



s 
Re 



15 



20 



R4 ^ 

^ H (46) 

Reaction scheme (17) 



As will be described below in Reaction scheme (18), the compound of the formula (47) can be obtained by sub- 
jecting the compound of the formula (46) to methylation with methyl iodide. At this time, an ordinary solvent such as 
25 methanol, acetone, chloroform, methylene chloride or the like is employed. The reaction is preferably conducted at -5^C 
to 50°C. The desired reaction time is 1 hour to 50 hours. 



30 



35 



40 



45 



50 



R4 



H (46) 



R 



H (47) 



CH 



'3 



Reaction scheme (18) 



As will be shown below in Reaction scheme (19), the compound of the formula (48) with guanidine introduced 
into Ri can be synthesized by reacting a guanidinoacetic acid to the amino compound of the formula (41). 
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70 



NH 

^4 H2N-U-N-CH2COOH 

H (41) 



H (48'' 



Reaction scheme (19) 



20 

This guanidino group can be easily acylated. A reaction with an acid anhydride or an acid chloride makes it 
possible to introduce a substituted guanidine derivative into Ri. The reaction temperature can range from -5°C to 30°C. 
As a reaction solvent, ordinary solvents such as chloroform, benzene, toluene and DMF can be used either singly or in 
combination. The reaction time can range from 1 hour to 50 hours. 

25 A cyano-containing carboxylic acid derivative such as 3-cyanopropionic acid is bonded by an ordinary condensing 
agent (DCC, GDI, EDCI, DECP or the like). Although an ordinary solvent can be used as a reaction solvent in the above 
reaction, DMF or a mixed solvent containing DMF provides good results. The reaction time can desirably range from 1 
hour to 24 hours. The desired reaction temperature can range from 0°C to 40°C. The reaction product can be dissolved 
in ethanol, followed by bubbling of hydrogen chloride gas (0-30''C, 20 minutes to 2 hours). A further reaction with an 

30 amino compound makes it possible to synthesize a substituted or unsubstituted amidino compound. For example, an 
amidino compound can be synthesized by reacting ammonium acetate or bubbling ammonia gas. Use of methylamine, 
for example, can synthesize a methyl-substituted amidino compound. As a solvent usable in this reaction, ethanol. meth- 
anol or a mixed solvent thereof can be used. The desired reaction time may range from 30 minutes to 24 hours. 

Other compounds can be synthesized under the above-described conditions provided that the starting materials 

35 are changed. 

A description will next be made of the compounds in Group C. 

As will be shown below in Reaction scheme (20), a compound of the formula (49) is subjected to catalytic hydro- 
genation at room temperature under normal pressure, whereby the compound is reduced into a corresponding amino 
compound (50). As a solvent for this reaction, ethanol, methanol and DMF can be used either singly or in combination. 

40 Here, hydrochloric acid can be added in an amount equimolar to or greater than the amount of the nitro derivative, 
generally in a molar amount 1 - 1 .2 times as much as the nitro derivative. The desired reaction time can range from 10 
minutes to 20 hours. It is desired to conduct the reaction at a reaction temperature in a range of from O^'C to 40°C. 
Subsequent to the reduction, a carboxylic acid derivative of the formula (51) is reacted to an amino compound of the 
formula (50) as shown in Reaction scheme (21), whereby a compound of the formula (52) can be obtained. At this time, 

45 a conventional condensing agent (for example, DCC, CDI, EDCI, DECP or the like) can be used. Although a general 
solvent can be used in this reaction, DMF or a mixed solvent containing DMF provides good results. The desired reaction 
time can range from 30 minutes to 40 hours. It is desired to conduct the reaction at O'^C to 40''C. In essence, this synthesis 
process is not different from those described above for groups A and B, and for group C the chemical formula (2) is 
bonded to the moieties Ri and R2. 

50 
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Examples of the compounds embraced by the formula (1) of the present invention will be shown in Tables 1-4. 
35 In these tables, counter anions of the ammonium group or the sulfonium group are not indicated. Any counter anions 
can be used insofar as they are recognized as pharmacologically acceptable. When it is necessary to specify the counter 
anions, they are described specifically. 

The compounds according to the present invention are useful as anticancer agents having excellent activities. Appli- 
cable cancers include leukemia, osteosarcoma, breast cancer, ovarian cancer, stomach cancer, colon cancer, lung can- 
40 cer, head and neck cancer, and the like. Further, these compounds can also be used as antibacterial agents and antiviral 
agents. 

Their formulation into dosable preparations can be conducted by methods known perse in the art. 

As dosage forms, various dosage forms can be chosen depending on the objects of treatments. Representative 
dosage forms include solid preparations, liquid preparations, suppositories, etc. More specifically, there are various 
45 preparations as will be described next. 

These preparations are considered to include, as solid preparations, tablets, pills, powders, granules and capsules; 
as liquid preparations, injections in the form of solutions, and suspensions, syrups and emulsions; and as other prepa- 
rations, suppositories and the like. 

Upon formation into tablets, a variety of additives well known as carriers for many years in the present field of art 
50 can be used. Illustrative carriers include excipients lactose, sucrose, sodium chloride, glucose, urea, starch, calcium 
carbonate, kaolin, crystalline cellulose and silicic acid; binders such as water, ethanol, propanol, simple syrup, glucose 
solution, starch solution, gelatin solution, shellac solution, methylcellulose solution, hydroxypropylcellulose solution, pol- 
yvinylpyrrolidone solution, and carboxymethylcellulose solution; disintegrants such as dried starch, sodium arginate, 
agar powder, sodium hydrogencarbonate, calcium carbonate, polyoxyethylene sorbitan fatty acid esters, sodium lauryl 
55 sulfate, stearic monoglyceride, starch, and lactose; disintegration inhibitors such as sucrose, stearic acid, cacao butter, 
and hydrogenated oils; absorption promoters such as quaternary ammonium salts and lauryl sodium sulfate; moisturizers 
such as glycerin and starch; adsorbents such as starch, lactose, kaolin, bentonite, colloidal silicic acid, crystalline cel- 
lulose, and light anhydrous silicic acid; and lubricants such as talc, stearate salts, boric acid powder, and polyethylene 
glycol. 
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In the case of tablets, they can be formed, as needed, into tablets applied with a conventional coating, for example, 
into sugar coated tablets, gelatin coated tablets, enteric coated tablets or film coated tablets; or they can be formed into 
double layer tablets or multiple layer tablets. 

Upon formation into pills, a variety of additives well known as carriers for many years in the present field of art can 
5 be used. Illustrative carriers include excipienis such as glucose, lactose, starch, cacao butter, hydrogenated vegetable 
oils, kaolin and talc; binders such as gum arable powder, tragacanth powder and gelatin; and disintegrants such as 
calmerose calcium and agar. 

Capsules are formulated generally by mixing a compound of the present invention as an active ingredient with one 
of the above-exemplified various carriers and then filling the resultant mixture in hard gelatin capsules, soft capsules or 
10 the like. 

To form as an injection, it is possible to use, upon formation into a solution, emulsion or suspension, a liquid widely 
employed as a diluent in the present field of art, for example, water, ethanol, macrogol, propylene glycol, ethoxylated 
isostearyl alcohol, polyoxylated isostearyl alcohol, a polyoxyethylene sorbitan fatty acid ester, cotton seed oil, corn oil, 
peanut oil, olive oil or the like. Further, each compound of the present invention can be used as a suspension or an 

15 emulsion by adding water to the compound and then forming the mixture into an aqueous suspension in the presence 
of an appropriate surfactant or into an emulsion by using a surfactant such as "HCO-60". Further, sodium chloride, 
glucose or glycerin can be incorporated in pharmaceutical preparations. In addition, an ordinary solubilizer, buffer, 
smoothing agent or the like can also be added. 

Upon forming suppositories, a wide variety of additives conventionally known as carriers can be used. Illustrative 

20 usable examples of such additives include polyethylene glycol, cacao butter, higher alcohols, esters of higher alcohols, 
gelatin, and semi -synthetic glyceride. 

One or more of colorants, preservatives, perfumes, corrigents, sweeteners and other drugs can be incorporated in 
pharmaceutical preparations as needed. 

No particular limitation is imposed on the content of each compound of the present invention contained as an active 

25 ingredient in such pharmaceutical preparations. Its content can be chosen suitably from a wide range. In general, how- 
ever, it is desired to contain a compound of the present invention in an amount of about 1-70 wt.%, preferably about 5- 
50 wt.% in each preparation composition. 

No particular limitation is imposed on the manner of administration of these pharmaceutical preparations according 
to the present invention. Each preparation can be administered to a patient in a manner commensurate with the form 

30 of the preparation, the age, sex, other conditions, the seriousness of disease of the patient. For example, tablets, pills, 
solutions, suspensions, emulsions, powders, granules, syrups and capsules can be administered orally Injections can 
be intravenously administered either singly or as mixtures with an ordinary fluid replacement such as a glucose solution 
or an amino acid solution. These injections can also be administered singly by an intramuscular, subcutaneous or intra- 
peritoneal route. Suppositories are rectally administered. The dose of each pharmaceutical preparation according to 

35 the present invention can be suitably chosen depending on the manner of its administration and the age, sex, other 
conditions and the seriousness of disease of each patient. In general, it is however desired to control the daily dosage 
at about 0.001-1 ,000 mg or so in terms of the amount of the compound as the active ingredient. Further, the compound 
as the effective ingredient can desirably be contained in a range of about 0.001-1,000 mg in each preparation which is 
in the form of a dosage unit. 

40 Generally speaking, an anticancer agent, even in the case of a widely used drug such as adriamycin or cisplatin, 
can hardly be considered to have small side effects. In view of the current level of technology, these side effects should 
be considered in relation to the strength of its action. The side effects are therefore unavoidable to some extent. Side 
effects of each compound according to the present invention are of such level that no problem will arise as long as the 
compound is used as an anticancer agent. 
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TABLE 1 



Rl(CH2)n,CONH 




CONH(CH2)nR2 



Compd. No, 



m 



R2 



1 (CICH2CH2)2N- 



0 



NH 



-NH2 



(CICH2CH2)2N- 



NH 



-NH, 



(CICH2CH2)2N- 



NH 

-IJ-NH, 



4 (CICH2CH2)2N— (f)> — 3 



NH 



-NH, 



(CICH2CH2)2N 
- CM 




0 



NH 



NH, 



6 (CICH2CH2)2N-(f)) — 0 



CH3O 




NH 



-NH, 



(CICH2CH2)2N- 




CI 



0 



NH 



-NH, 



8 (CICH2CH2)2N- 




NC 



0 



NH 



-NH, 
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CH3 



R,(CH2)„C0NH ^ 



Compd. No. 



Rl m ^2 



n 



9 (CICH2CH2)2N-<^^^\— 0 

CH3 

10 {CICH2CH2)2N-/]\— 0 

OCH3 

1 1 (CICH2CH2)2N-^^) — 0 

CI 

12 (CICH2CH2)2N-^^ — 0 

CN 

13 (CICH2CH2)2N-<fy-0- 1 



J 3 (CICH2CH2)2N-^r-A q 



NH 

-II-NH2 



NH 

-ILnHj 



NH 

-LnHs 



NH 

-LnH2 



NH 

-LNH2 



14 (CICH2CH2)2N-CH2M^^h- 0 -ILNH2 



NH 

-IL.NH2 



16 Br- 5 _JLnh, 
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N N^^^cONH(CH2)nR2 



Compd. No. 



m n 



17 (CICHaCHajaN-^^^— 0 

\=/ CH3 



18 (CICHaCHalaN^ — 1 — S+-CH3 



21 (CICH2CH2)2N 
CH 




CH 



3 



19 (CICHaCHalaN-^^^ 2 ~6h~^^^ 

20 (C1CH2CH2)2N-^^ 3 "Ih"^*^' 



CH3 



22 (ciCH2CH2)2NHp^ 0 "Ih^"' 

CH3O 

23 (CICH2CH2)2N^^^ 0 "Ih'^*^' 

CI 



24 (C1CH2CH2)2N-<Q^ 0 "6h3^^' 

NC 
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CH3 

f'y_^/^y^^CONH(CH2)nR2 



R,{CH2UC0NH 



Compd. No. ^ R2 



29 (CICHjCHsjsNHf )) — 0 

CH3 




30 (ClCH2CH2)2N-<^^) — 0 
CH3O 





NC 



3 



27 (CICH2CH2)2N^ — 2 -S^-CH3 

\=/ CH3 



28 (CICH2CH2)2N-^3~ 3 -S--CH3 

^ — ' CH3 



v\— n -3— CH3 



-3--CH3 
CH3 



31 {cich2CH2)2NhQh- 0 ~6'h3^^' 

CI 



32 {ClCH2CH2)2NHfV- 0 ~6h~^''' 



n 



25 (ClCHaCHsjsN— (^^^) — 0 '~6h'^'^^ 



26 (CICH2CH2)2NHf~\— 1 -S*-CH3 
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N N-^<^cONH{CH2)nR2 



Compd. No. ^ R2 



33 (C1CH2CH2)2N-^Y- 0 Ih^^^' 

CHa 



34 (CICH2CH2)2N-^^^^^>— 0 

OCH3 



37 (CICH2CH2)2N-H^^^^O- 1 



40 Br— 



25 



-S*-CH3 
CH3 



35 (CICH2CH2)2N-Q^ 0 l^^J^^^ 

CI 



36 (CICH2CH2)2N-^Q^ 0 ~6h"^^' 

CN 



3 



-S^-CH3 
CH3 



38 {C1CH2CH2)2N-CH2-H(Q^ 0 6h3*^"^ 



39 (CICH2CH2)2N-^r-A q -S^-CHg 

CH3 



-S^-CHa 
CH3 



n 
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N. .N--^-^CONH{CH2)nR2 



R,(CH2)^C0NH^ 



Compd. No. ^ 



OCH 



3 



45 (CICH2CH2)2N-<^^^^^0- 1 



41 . (CICH2CH2)2N-Q- 0 IhT''''' 

CH3 

42 {CICH2CH2)2N-f~V- 0 ~6h3^"'' 



43 {CICH2CH2)2N-^^^y- 0 "aIT^^^ 

\ — / CH3 

CI 



44 (CICH2CH2)2N-f~V- 0 ~?Ir^^^ 

\=/ CH3 

CN 



-S--CH3 
CH3 



46 (CICH2CH2)2N-CH2-^^^^^ 0 



47 (CICH2CH2)2N-^r-^ q -S--CH3 

CH3 



48 Br— 5 -S— CH3 

CH3 



26 



EP0 711 768 A1 



R,(CH2)„,CONH'^ 



CH3 

N N^-^C0NH{CH2)nR2 




Compd. No. p 



m R2 n 



49 {CICH2CH2)2N-H^^^^) — 0 — S-CH3 

50 (CICH2CH2)2N-<Q>— 1 -S-CH3 

51 (CICH2CH2)2N-^^— 2 -S-CH3 

52 (ClCHsCHshN-^^ — 3 -S-CH3 



53 (CICH2CH2)2N— (^^) — 0 — S-CH3 

CH3/ 

54 (CICH2CH2)2N-{^^^^^) — 0 -S-CH3 

CH3O 

55 (CICH2CH2)2N^^^)— 0 -S-CH3 

CI 

56 (CICH2CH2)2N-/^) — 0 — S-CH3 

NC 
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Ri(CH2)mC0NH 




CONH(CH2)nR2 



Compd. No. R 



m 



57 (CICH2CH2)2N-^^^— 0 -S-CH3 



58 (CICH2CH2)2N- 



-S-CH3 



59 (CICH2CH2)2N-/^)— 2 -S-CH3 



60 (CICH2CH2)2N-^^^^> — 3 — S-CH3 



61 (ClCHsCHjjsN 

CH3 




0 



— S-CH3 



62 (CICH2CH2)2N-H^^^^> — 0 — S-CH3 

CH3O 



63 (CICH2CH2)2N- 




CI 



0 



— S-CH3 



64 (CICH2CH2)2N-<f^~\— 0 -S-CH3 



NC 
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pH3 
-N N 



jQ^/'^jj^^CONH{CH2)nR2 



Ri(CH2)^C0NH^^ 



Compd. No. Ri m R 



m n 



65 (CICH2CH2)2N-^^^^> — 0 — S-CH3 

CH3 

66 (CICH2CH2)2N— — 0 — S-CH3 

OCH3 

67 (CICH2CH2)2N-<^^^^^>— 0 -S-CH3 

CI 

68 (CICH2CH2)2N-^^^^)— 0 . -S-CH3 

CN 

69 {CICH2CH2)2NHf\-0- 1 — S-CH3 



70 {CICH2CH2)2N-CH2H^ y- 0 -S-CH3 



7 J (CICH2CH2)2N-^^-^ Q -S-CH3 



72 Br— 5 -S-CH3 
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CH3 

N. .N-^-^%^cONH(CH2)nR2 



Compd. No. ^ R2 



78 (CICH2CH2)2N-CH2-^^h- 0 -S-CH3 
-79 (CICH2CH2)2N-^-y_ 0 -S-CH3 

80 Br— 5 -S-CH3 



n 



73 (CICH2CH2)2N-Q^ 0 -S-CH3 

CH3 

74 (CICH2CH2)2NhQ>— 0 -S-CH3 

OCH3 

75 (CICH2CH2)2N-^^^>— 0 -S-CH3 

CI 

76 (CICH2CH2)2N-H^^^^^^) — 0 — S-CH3 

CN 

77 {ClCH2CH2)2N-/~\-0- 1 -S-CH3 
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R,(CH2LC0NH"^ N 




CONH(CH2)nR2 



Compd. No. Ri m R2 



82 



{CICH2CH2)2N-^^^^ 1 -N-CH3 
\=/ CH3 



83 (CICH2CH2)2N-/~\— 2 -N-CH3 

\=y CH3 



84 (CICH2CH2)2N-(f>— 3 -N-CH3 

\=/ CH3 



85 (CICH2CH2)2N-<^^^ 0 -N-CH3 

\=/ CH3 

ch/ 



86 (CICH2CH2)2N^^^— 0 ~6h'"^^ 

CH3O 



87 (CICH2CH2)2N-/^J>— 0 ~~6h^'^^ 

CI 



88 (CICH2CH2)2N-(^>— 0 -N-CH3 

\=/ CH3 
NC 



n 



81 (CICH2CH2)2N-Q>— 0 ~6h^^^ 
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CH3 



Ri(CH2UC0NH ^N-^ 



Compd. No. Ri rn R2 




CH 



3 



90 (CICH2CH2)2N-<r^V— 0 -N-CH3 

CH3 



OCH 



3 



91 (C!CH2CH2)2N-/ V- 0 -N-CH3 

CI 



92 {CICH2CH2)2N-<f^— 0 -N-CH3 

W CH3 
CN 



93 (CICH2CH2)2N^^^O- 1 -N-CH3 

\=/ CH3 



94 (CICH2CH2)2N-CH2-(f^)— 0 -N-CH3 

\=/ CH3 



(CICH2CH2)2N-^^. Q -N-CH3 

CH3 



96 Br- 



-N-CH3 
CH3 



n 



89 (CICH2CH2)2N-fV- 0 -N-CH3 

CH3 
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CH3 

N. .N^^=^cONH(CH2)nR2 



H 



Compd. No. Ri m R2 



m ^2 n 



CH3 

97 (CICHgCHsjjN-Y — 0 — N-^CHa 

CH3 

CH3 

c 

CH3 



98 {CICH2CH2)2N— (f — 1 — N+CH3 



100 (CICH2CH2)2N— — 3 



H3C 



H3CO 





CI 




NC 



CH3 

99 (CICH2CH2)2N-/ ^ 2 -N^CHa 

CH3 



CH3 
-N*CH3 
CH3 



CH3 

101 (CICH2CH2}2N-<f V- 0 -N*CH3 



CH 



3 



CH3 

102 (CICH2CH2)2N-^ V- 0 -N*CH3 



CH 



3 



CH3 

103 (CICH2CH2)2N-^ \— 0 -N+CH3 



CH 



3 



CH3 

104 (CICH2CH2)2N-/ \— 0 -N*CH3 3 



CH 



3 
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CH3 



"^vyJ^ T^^CON H{CH2)nR2 



Compd. No. Ri m R2 




OCH 



3 



CN 



CH 



3 



CH3 

CH3 

106 (CICH2CH2)2N^ ^ 0 -N-CH3 



CH 



3 



9H3 



107 (CICH2CH2)2N-/ y- 0 -N-CHa 

^ CH3 
CI 

108 {CICH2CH2)2N-f 0 -N-CHa 



CH 



3 



UH3 

109 (CICH2CH2)2N^Q^O- 1 -N-CH3 3 

CH3 

110 (ClCH2CH2)2N-CH2Hf 0 -N^CHa 3 



CH 

111 (CICH2CH2)2N-^r-^ q -N-CH3 

\=/ CH3 



CH3 

112 Br— 5 -N^CHa 



CM: 



3 



n 



CH3 

105 (CICH2CH2)2NHf V- 0 -N-CH3 
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CONH(CH2)nR2 



R,(CH2),nC0NH ^ 



Compd. No. Ri m R2 n 



113 (CICH2CH2)2NHj^>— 0 _nhJ1-nH2 1 



114 (CICH2CH2)2N-H^^^^^) — 1 



NH 



115 (CiCH2CH2)aN-.Q^ 2 -^n-^m, 

116 (CICH2CH2)2N--^K- 3 _nhJLnH2 



/r-^ NH 

117 (CICH2CH2)2NH^^^J)— 0 _nh-ILnh2 

CH3/ 

118 (CICH2CH2)2N-<^>- 0 _nhJLnH2 

CH3O 

119 (CICH2CH2)2N-hQ^ 0 _nhJLnH2 

CI 

120 (CICH2CH2)2N-^^ 0 _nhJLnh2 

NC 
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Ri(CH2)mC0NH 



CH3 
H 




CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



121 (CICH2CH2)2N- 




CH, 



0 



NH 

-NH-U-NH, 



122 (CICH2CH2)2N- 




OCH. 



0 



NH 



123 (CICH2CH2)2N- 




CI 



0 



NH 

-NH-JI-NH2 



124 (CICH2CH2)2N- 




CN 



0 



NH 

-NH-IL-NH, 



125 (CICH2CH2)2N 



NH 

-NH-^NH2 



126 (CICH2CH2)2N-CH2- 



0 



NH 

-NH-Ji-NHg 



J 27 (CICH2CH2)2N-^ 



0 



NH 

-NH-JI-NH2 



128 Br— 



NH 

— nh-ILnh, 
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CH3 

-N N- 



/r'Y^CONH(CH2)„R2 



Compd. No. R-i ^ R2 



130 (CICH2CH2)2NHf^^y- 1 -NH2 



131 (CICH2CH2)2N-/~\— 2 -NH2 



132 (CICH2CH2)2N-^^^^^^) — 3 -NH 



133 (CICHsCHjlsN^^J) — 0 -NH2 

CH3/ 

134 (CICH2CH2)2NH^^^^ 0 -NH2 

CH3O 

135 (CICH2CH2)2N^^^— 0 -NH2 

C! 

136 (CICHaCHgjgN-^^— 0 -NHg 

NC 



n 



129 (CICH2CH2)2N— f^) — 0 — NH2 
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N N 



./^Y'^CONH(CH2)„R2 



Compd. No. Ri m R2 n 



137 (CICH2CH2)2N-^^^^^^^> — 0 — NH2 

CH3 

138 (CICH2CH2)2N-<^^^^> — 1 — NH2 

OCHt 



139 {CICH2CH2)2N-^f3>— 2 -NH2 



CI 



140 (CICH2CH2)2NhQ^ 3 -NH2 

CN 



141 {CICH2CH2)2N-/ Vo- 1 _NH2 



142 (CICH2CH2)2N-CH2-/~^S — 0 — NH2 2 



143 (ClCH2CH2)2N-^r^ 0 -NH2 2 
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Rl{CH2)mC0NH 




CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



144 (CICHgCHgjgN- 



0 -OH 



145 (CICH2CH2)2N- 



1 -OH 



146 (CICH2CH2)2N- 



-OH 



147 (CICH2CH2)2N-<^^^^^— 3 



-OH 



148 



149 




(CICH2CH2)2N-^ ^ 
CH3 

(CICH2CH2)2N-^'^'^^ 
CHad 




0 -OH 



0 -OH 



150 



(CICH2CH2)2N— ^ ^ 
CI 




0 -OH 



151 (C1CH2CH2)2N-<J^ 




NC 



0 -OH 
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-N N 



jQ>_^/'^J^CONH(CH2)nR2 



RUCHgUCONH ^ 



Compd. No. Ri m R2 

152 (CICH2CH2)2N-^^— 0 -OH 2 

CH3 

153 {CICH2CH2)2N-Q>— 1 -OH 2 

OCH3 

154 (C1CH2CH2)2NhQ^ 2 -OH 2 

CI 

155 (CICHgCHgjgNH^— 3 _0H 2 

CN 



156 (CICH2CH2)2N-/y-0- 1 _0H 



157 (CICH2CH2)2N-CH2H^^^^^^^ — 0 -OH 



(CICH2CH2)2N-^ 



0 -OH 
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CHa 



f V^/ y^CONH{CH2)nR2 



Compd. No. Ri m R2 n 

159 (CICH2CH2)2N-<Q^ 0 __^^^yjLNH2 0 



0 



0. 



160 {CICH2CH2)2N-^^ 1 _^^^_JLnh 



161 (C1CH2CH2)2N-^^^J^ 2 _/^)_ll_NH2 



CH 




3 



CH3O 





CI 




NC 



NH 



162 (CICH2CH2)2N-^^— 3 — <^>-"-NH2 0 



163 (CICH2CH2)2N^ V- 0 — (^"V^NHg 0 



NH 

164 (C1CH2CH2)2N^ ^ 0 /~V-1LnHo 0 



2 



165 (CICH2CH2)2N^ y- 0 _(r^t)_JLNH2 0 



166 (CICH2CH2)2N-Hf V- 0 _^^JiLn,h„ 0 



2 
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CH3 



jJ^^^/'^-J^^CONH(CH2)nR2 



Ri(CH2)n,C0NH'^ N 



Compd. No. Ri m 



167 {C\CH2W2)zN-{\— 0 r-\ ll^.j,, 0 

CH3 



CI 



CN 



172 (CICH2CH2)2N-CH2-<^^~\ — 0 



42 



'2 



168 (C1CH2CH2)2N-^;^ 1 __/^^NH, 0 

OCH3 



169 (CICH2CH2)2N^^ 2 _^yjLNH2 0 



170 (CICH2CH2)2N-<Q^ 3 -/"^^NHg 0 



171 (CICH2CH2)2N-f3-°- 1 ^ r,,,, 0 



/ — V Nl- 



NH 

-NH 



2 



0 



173 X\_ 0 ^^^A-1Lmh„ 0 



174 Br- 5 _<ryjLNn„ 0 



EP0 711 768 A1 



CH3 



Ri(CH2)n,C0NH''^ ^^^^ 



CONH(CH2)nR2 



H 



Compd. No. m ^2 n_ 

175 (ClCHaCHalaN-V^^V- 0 ~^v3 ^ 



176 (C1CH2CH2)2N-(Q>— 1 

111 (CICH2CH2)2N-^^\— 2 



178 (CICH2CH2)2N-^>— 3 ^ 

179 (CICH2CH2)2N-^^^ 0 2 

CH3/ 

180 (CICH2CH2)2NHp>— 0 ^ 

CH3O 



181 (CICH2CH2)2N-^ 0 




NC 



182 (CICH2CH2)2N-(^\— 0 
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R,(CH2UC0NH ^ 



CH3 

J-^j^/^jj^^CONH(CH2)„R2 



Compd. No. Ri m R2 n 

183 (CICH2CH2)2N^^^^^^> — 0 2 



CH 



3 



184 (CICH2CH2)2N-^~~\ — 1 



OCH 



3 



185 (CICH2CH2)2N-(^y- 2 



CI 



186 (CICH2CH2)2N-^^— 3 



CN 



187 (CICH2CH2)2N— (^^^O- 1 

188 (CICH2CH2)2N-CH2^;^^>— 0 

189 (CICH2CH2)2N-^-. 0 _^r-y 



-o 



190 Br- 0 
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CH3 



jfV^/ jr^CONH(CH2)nR2 



Compd. No. Ri m R2 



193 (CICH2CH2)2N--Q>— 2 




195 {CICH2CH2)2N^ \— 0 — O ^ 
CH3/ ° 



n 



191 {CICH2CH2)2N-^Q>— 0 0 



192 (CICH2CH2)2N-^^— 1 0 



0 



194 (CICH2CH2)2N-^^— 3 — O 0 



196 (CICH2CH2)2N-^^— 0 0 

CH3O 

197 (CICH2CH2)2N-H^^ 0 0 

CI 



198 (CICH2CH2)2N-^^^ 0 — O ^ 

NC 
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Ri(CH2)niC0NH 




CONH(CH2)nR2 



Corapd. No. Ri 



m 



R2 



199 (CICH2CH2)2N-^^\— 0 

CH3 



200 (CICH2CH2)2N- 




OCH, 



1 



0 



0 



201 (CICH2CH2)2NHr^ 




CI 



0 



202 (CICHgCHglzN-^^— 3 

CM 



0 



203 (CICH2CH2)2N^f~V-0- 1 



0 



204 (CICH2CH2)2N-CH2 



fV_ 0 



0 



{CICH2CH2)2N . ^ 



0 



0 



206 



Br- 



0 _iy 



0 



46 



EP0 711 768 A1 



CH, 



R,{CH2)„CONH ^ 



J^^^/'^J^CONH(CH2)nR2 



Compel. No. Ri ni R2 

207 (CICH2CH2)2N-H^^^^^— 0 

208 (CICH2CH2)2N-(^^^^y- 3 



209 {CICH2CH2)2N-^^^\— 0 



CH 



3 



CI 



210 (CICH2CH2)2NH^^— 0 "^3* 

CI 

211 (CICH2CH2)2N-<^^^) — 0 

CH3/ 

212 (CICH2CH2)2N-Kp>— 0 — O 

CH3O 

213 (C1CH2CH2)2N-Q^ 0 



214 (CICH2CH2)2N-^^)— 0 



NC 
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CH3 



£'V^/'^jr^CONH(CH2)nR2 
R,(CH2)„,C0NH--^-^N'^ 



Compd. No. Ri m 

215 (cich2CH2)2N-kQ^ 0 



216 (CICH2CH2)2N-^ 



217 (CICH2CH2)2N-H^— 0 

CH3 

218 (CICHgCHalaNHQ^ 0 

CI 

219 (CICH2CH2)2N-hQ> 0 

CHi^ 

220 (CICH2CH2)2N^p> 0 

CH3O 



221 (Cich2CH2)2N-kQ> 0 

CI 



222 (CICH2CH2)2N-<p> 0 

NC 











48 
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jfV^/ jpVCONH(CH2)nR2 



Compd. No. Ri m R 



m r-i2 n 



223 (CICH2CH2)2N-^^^^^^ 0 



227 (CICH2CH2)2NH: y — 0 
CH3 




229 (CICH2CH2)2N-f y- 0 

CI 




224 (CICH2CH2)2N-^^— 3 



225 (CICHgCHgjgN-^^^^ — 0 "vT^ 

CH3 

226 (CICH2CH2)2N-^^ 0 

CI 



228 (CICH2CH2)2N-^^^^^J)— 0 V_N 
CH3O 



230 (CICH2CH2)2N-^^^^ 0 \=N 

NC 



49 
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Ri(CH2)mC0NH 




CONH(CH2)nR2 



Coinpd. No. Ri 



m 



R2 



n 



231 (CICH2CH2)2N-<^^^^>— 0 — ^^N*-CH3 1 



232 (CICH2CH2)2N- 



CI" 

f V-CH, 



233 (CICH2CH2)2N-H^^^^) — 0 

CH3 

234 (CICH2CH2)2N-<^^^^^> — 0 

CI 




235 (CICH2CH2)2N-^ 

236 (CICHaCHalzN-^ 

CH3O 




237 (CICH2CH2)2N- 




CI 



238 (CICHgCHglgN-^ ^ 

NC 




0 



0 



0 



0 



CH3 1 



01 



f 'n*-CH3 1 



CI' 
CH, 



-hQ^^-CHj 



CHa 1 



CH3 1 
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N N- 



R,(CH2)^C0NH ^ 



Compd, No, Ri m R2 n 

239 (CICH2CH2)2N^f^^'^ — 0 



240 {CICH2CH2)2N-^^— 3 




-n; cr 




CH3 

241 {cicH2CH2)2N-Q)— 0 fjS^ cr 

CH3 / bHa 

242 (CICH2CH2)2N^^^^)— 0 

CI ^ CH 

243 (CICHaCHgjaN-/"^^ 0 

Ch/ f "CH 




-N+ 




244 (CICH2CH2)2N-^^J^ — 0 

CH3O ^ "CH 




245 (CICH2CH2)2N-^J)— 0 

CI / 'CH 




N. cr 



246 (CICH2CH2)2N-^J)— 0 

NC 'CH 




cr 
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N -N-^-*:^coNH(CH2)nR2 




l//-<' I 
R,(CH2)„C0NH-^ N" 



Compd. No. Ri rn R2 



249 (CICH2CH2)2N-<^^J^ 0 — ^ 

CH, "CH 



250 (C!CH2CH2)2N-f %— 0 —\' 

CI 'CH 



251 (CICH2CH2)2N-<^^J^— 0 \=N Cr 

ch/ "ch 

252 (CiCH2CU2)2N-(^^ — 0 — 

CH3O CH; 



3 



253 (CICH2CH2)2N-^^>— 0 — 

)=/ \=N- 

CI (3H 



-n; cr 



254 (CICH2CH2)2N-fy- 0 —f^j 

NC 'CH 



n 



247 (CICH2CH2)2N-^— 0 cr ^ 

248 (CICH2CH2)2N-(Q>— 3 cr 1 
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CH. 



N 



R,(CH2)„,C0NH' " N 




CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



255 (ClCHaCHgjzNH^ J — 

CF3 

256 (CICH2CH2)2NH^^^^) — 

CONHCH2CH2N(CH3)2 



257 (CICH2CH2)2N- 




0 



0 



0 



CFo 



NH 



NH 



-NH, 



NH 



-NHo 



258 {CICH2CH2)2N-^^^— 0 

CONHCH2CH2N(CH3)2 

259 (CICH2CH2)2N-(^^^^0- 2 



NH 



-NH, 



NH 



-NH, 



260 ■ (BrCH2CH2)2N-^^^^^^> — 



0 



NH 



NH, 



261 (BrCH2CH2)2N- 



J7\ 



NH 



NH, 
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CH3 



CONH(CH2)nR2 



Ri(CH2)„C0NH'^ ^-^^ 



Compel. No. Ri m R2 

262 (CICH2CH2)2N-^^^W 0 -N-CH3 

r'^^ CH3 
CF3 ^ 

263 (CICH2CH2)2N^^^3— 0 -N-CH3 

) — CH3 
CONHCH2CH2N(CH3)2 

264 (CICH2CH2)2N-^^^^]y- 0 -N-CH3 

CH3 

CF3 



265 (CICH2CH2)2N-^_'J^ 0 -N-CH3 

— ( CH3 
CONHCH2CH2N(CH3)2 



266 (ClCH2CH2)2NH(y-0- 2 — N-CH3 

CH3 



267 (BrCH2CH2)2N-^^— Q -N-CH3 



CH 



3 



n 



268 {BrCH2CH2)2NHf V- 3 -N-CH3 3 

CH3 
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Ri{CH2)^C0NH ^ 



Compd. No. Ri m R2 




CONHCH2CH2N(CH3)2 




CF. 



3 



CH 



13 



CH3 

271 (C1CH2CH2)2N-^ V- 0 -N*CH3 



CH 



13 



UM3 

274 (BrCH2CH2)2N-^^)— 0 -N-CH3 



CH3 
C 

CH3 
CH3 

c 

CH3 



275 (BrCH2CH2)2N-<f V- 3 -N^CHj 



CH 



n 



269 (CIGH2CH2)2N-/ y- 0 -N*CH3 3 

>=/ CH3 
CF3 

CH3 

270 (CIGH2CH2)2N-<f V- 0 -N*CH3 3 



CH3 

272 (C1CH2CH2)2N-/"^^ 0 3 

CONHCH2CH2N(CH3)2 

273 (CICH2CH2)2N-/"A-0- 2 -N-CH3 



'3 
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CH, 



Ri(CH2)n,C0NH 



N 




CONH(CH2)nR2 



Compel. No. Ri 



m 



R2 



n 



276 (CICH2CH2)2N-/^^> — 

CF3 

277 (CICH2CH2)2N-<^^^^^^) — 

CONHCH2CH2N(CH3)2 



0 



0 



-S*-CH3 

CH3 



-S+-CH3 
CH3 



278 (CICH2CH2)2N- 




0 



-S+-CH3 
CH3 



279 (CICH2CH2)2N-(^^^^ 0 

CONHCH2CH2N(CH3)2 



-S*-CH3 
CH3 



280 (CICHjCHgjgN— f VO 



-S-*^-CH3 
CH3 



281 (BrCH2CH2)2N— ^j^— 



0 



-S*-CH3 
CH3 



282 {BrCH2CH2)2N- 



-S+-CH3 
CH3 
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CH 
-N N 



Ri(CH2)n,C0NH 



jQ^/'^j[^^CONH(CH2)„R2 
H 



Compd. No. Ri 



m 



R2 



n 



283 (CICH2CH2)2N-^^^> — 

CF3 

284 (CICH2CH2)2N-<^^^^ — 

CONHCH2CH2N(CH3)2 

285 (CiCH2CH2)2N-<f^ 



0 -S-CH3 2 



0 -S-CH3 2 




0 



CF, 



-S-CH3 2 



286 (CICH2CH2)2N-^^— 0 

CONHCH2CH2N(CH3)2 

287 (CICH2CH2)2N-^^^^^0- 2 



-S-CH3 2 



-S-CH3 2 



288 (BrCH2CH2)2NH^^^^y— 



0 -S-CH3 2 



289 (BrCH2CH2)2N-^<^>— 



-S-CH3 2 
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N 



^,N-jQ-CO«H,CH„„R, 



R,(CH2)„C0NH-'^ 



Compd. No. Ri m R2 



n 



290 {CICH2CH2)2N-/ V- 0 _NH-iLNH, ^ 




_ ^2 
CF3 



291 (CICH2CH2)2N-<^^J^ 0 _nhJLnh2 1 

CONHCH2CH2N(CH3)2 



292 (CICH2CH2)2N-Q- 0 _nh-1:nh2 ^ 

CF3 

293 {CICH2CH2)2N^^ 0 _NH-Ji-NH2 ^ 

CONHCH2CH2N(CH3)2 

/r~\ NH 

294 (CICH2CH2)2N^ VO- 2 _nhJ1_nh, 1 



295 {BrCH2CH2)2N^^jy- 0 _nhJLnH ^ 



NH 

296 ■ (BrCH2CH2)2N-<f >- 3 _nh-1LnH2 ^ 
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CH3 
,N N 



R,{CH2)„,CONH ^ 



Compd. No. 5^ m 52_ 

297 (C1CH2CH2)2N-^|^H- 0 -NHg 

CF3 

298 (CICH2CH2)2N-^ — 0 — NH2 

CONHCH2CH2N(CH3)2 

299 (CICH2CH2)2N-<^^]\— 0 — NH2 

CF3 

300 (CICH2CH2)2N-^^>— 0 -NH2 

CONHCH2CH2N(CH3)2 

301 (CICH2CH2)2N-^^-0- 2 — NH2 



302 (BrCH2CH2)2N-<Q>— 0 



-NH, 



303 (BrCH2CH2)2N-^^^— 3 -NHg 



n 
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CH^ 



CONH(CH2)nR2 



R,(CH2LCONH ^ 



Corapd. No. Ri R2 



305 0 11" 
^N(CH2CH2CI)2 — ^NHa 

(BrCH2CH2)2N-7r-A mu 

306 IJ^ 0 JLV 

CH3CH2 J V |L|1J 

307 ciCH2CH2-N^Jh- 0 _JLnH2 



308 "■"■■^^■■^ 'V/ \^ 



m "^2 n 



304 (cich2CH2)2NhQ>— 0 -ILNH2 

CI CI 



CH3CH2 

CICHaCHs-N-T^ 



0 



309 {MsOCH2CH2)2N-H^^^^^^) — 0 
(CICH2CH2)2N 



-NH. 



2 



NH 



(CICH2CH2)2N- 



310 ,1J- 0 _jLMH2 
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Ri(CH2)n,C0NH 



£j^/'^J^^CONH(CH2),R2 



H 



Compd. No. Ri 



m 



R2 



3 1 1 (CICH2CH2)2N-/~^ 



312 




CI CI 



^NCCHgCHgCOa 



0 -S*-GH3 
CH3 



0 -S*-GH3 
CH3 



313 



{BrCH2CH2)2N- 



0 -S^-CHg 2 

CH3 



CH3CH2 

314 CICHaCHg-N-^ 



315 



CH3CH2 

CICH2CH2-N- 



0 — S*-CH3 

CH3 



0 



-S--CH3 2 
CH3 



316 (MsOCH2CH2)2N- 



0 



-S-^-CHa 
CH3 



(C1CH2CH2)2N 
317 // \^ 

(CICH2CH2)2N 




0 -S*-CH3 
CH3 
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RiCCHsUCONH 




CONH(CH2)nR2 



Compd. No. R. 



m 



R2 



n 



318 



H 



0 



NH 



NH, 



319 



H 



0 



-S*-CH3 
CH3 



320 



H 



0 



.0CH3 

// V-0CH3 

"■OCHa 




0 



321 



H 



0 



— N-CH3 
CH3 



322 



0 



CH3 
-N-^CH3 
CH3 



323 



H 



0 



NH 

-NH-JL-NH2 



324 



H 



0 



-NH, 



325 



H 



0 



\=N 



62 
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Ri(CH2)^C0NH 




CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



326 



0 



NH 



327 



0 



-S*-CH3 
CH3 



328 



0 



,0CH3 
// V0CH3 

^OCHg 




0 



329 



0 



— N-CH3 

CH3 



330 



0 



CH3 
— N+CH3 
CH3 



331 



0 



NH 

-NH-f-NHa 



332 



o- 



0 



— NH2 



333 



0 



=N 
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[f^^/^^i[^^CONH(CH2)nR2 



Compd. No. Ri m Rz 



340 



NH 9H3 

H2N-11-NH — ^ — N-CH3 



NH 



341 h^n-JLnh— 1 



n 



334 H 0 -CHa 



335 ^ "^"^^ 



336 (CICH2CH2)2N-<f^> — 0 ~^^3 



337 H 0 -CHa 17 



338 f\- 0 -CH3 17 



339 (ClCH2CH2)2NHr^5^ 0 -CH3 17 
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CHg 

jf^,>_^/^jr^VCONH(CH2)„R2 



H 



Compd. No. Ri ^ R2 



343 {CICH2CH2)2N-^^— 1 



344 (C1CH2CH2)2N- 



345 (CICH2CH2)2N-^^^— 3 

346 (CICH2CH2)2NH^3~ 0 

CH3/ 

347 (CICH2CH2)2N-^^— 0 

CH3O 

348 (CICH2CH2)2N-^^>— 0 

CI 




NC 



NH 



NH 



NH 



NH 



NH 

-LnHs 



NH 

-LNH2 



// W NH 
349 (CICH2CH2)2N-(/ \— 0 ^NH, 



n 



342 (CICH2CH2)2N-<Q)— 0 -ILnh, 
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CH3 



H 



Compd. No. Ri m R2 



350 (C1CH2CH2)2N-^^^^^^ 0 

CH3 

351 (CICH2CH2)2N^^^^^^^^ 0 

OCH3 

352 {CICH2CH2)2N-H^^— 0 

CI 

353 (CICH2CH2)2N^^^^^^^> — 0 

CN 



355 (CICH2CH2)2N-CH2-f V- 0 



357 Br— 



358 H 0 



NH 



NH 

-11-NH2 



NH 



NH 

-IL-NH2 



354 (CICH2CH2)2N-<^^0~ 1 JlnHs 



-NH 



2 



{CICH2CH2)2N-7r-^ (^ NH 

:>30 // \\ — V — II-NH2 



NH 

-JL-NHg 



NH 
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CH3 



Ri(CH2UC0NH''^n'' m-^^ 

H 



Compd. No. Ri m R2 




3 



360 (CICH2CH2)2N-^^^^ 1 -S^-CH3 

CH3 

361 (CICH2CH2)2N-/~\- 2 -S*-CH3 

CH3 

362 {CICH2CH2)2N-/~~^ — 3 -S*-CH3 

\=/ CH3 



363 {CICH2CH2)2N-fy- 0 -S^-CHa 

V=/ CH3 

ch/ 

364 (CICH2CH2)2N-/^^^^ — 0 ~6hr^'^^ 

CH3O 

365 (CICH2CH2)2N-/~y- 0 "61^^"^^ 

CI 

366 (CICH2CH2)2NH^^"^ 0 ~f'~^"3 



CH 



3 



n 



359 (CICH2CH2)2N-/~V- 0 -S--CH3 

\=/ CH, 



NC 
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|fy^/'r^CONH(CH2)„R2 



Compd. No. Ri m R2 n 



369 




367 (CICH2CH2)2N 

CH 

368 (CICH2CH2)2N^^^>- 0 ^ 

OCH3 




CN 



371 (CICHaCHglaN^^^^O- 1 



373 V^'^'^2^"2^2"'-^r— \ Q 



374 



(CICH2CH2)2N-kQ>- 0 ~6h3^^' 
CI 



370 (CICH2CH2)2N-^f^^^ 0 Ih^^^^ 



-S*-CH3 
CH3 



372 (CICH2CH2)2N-CH2H^— 0 



{CICH2CH2)2N-7r-^ n — S-^-CHj 



CH 



3 



Br- 5 -r-^»^ 

CH3 
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CH3 

|f'y_</'^jr^CONH(CH2)„R2 
Ri(CH2)mCONH-^N N-K^ 



H 



Compd. No. Ri m R2 



3 



379 (CICH2CH2)2NH()— 0 -N-CH3 

\=/ CH3 

380 (CICH2CH2)2NMp^— 0 "~6h^^^ 

CH3O 



381 {CICH2CH2)2N-Hp>— 0 "6^*^^ 

CI 



382 {CICH2CH2)2N-^J— 0 

NC 



n 



375 (CICH2CH2)2N-/>— 0 -N-CH3 

\=/ CH3 



376 (CICH2CH2)2N-^f^ — 1 -N-CH3 

\=/ CH3 



377 (ClCH2CH2)2N-/>— 2 -N-CH3 

W' CH3 



378 (CICH2CH2)2N-/~\— 3 -N-CH3 
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CH3 

r y.^/*^ y^CONH(CH2)„R2 
H 



Compd. No. Ri m R2 




CH 



3 



384 (CICH2CH2)2N-/^— 0 "^H^*^^ 




OCH 



3 



385 (CICH2CH2)2N-<r>- 0 -N-CH3 

CI 



386 (CICH2CH2)2NHf>— 0 -N-CH3 

\=< CH3 
CN 



387 (CICH2CH2)2NH^^^O- 1 ~6^^^ 



388 (CICH2CH2)2N-CH2Hf>- 0 -N-CH3 

CH3 



389 (CICH2CH2)2N-^r-^ q -N-CH3 

CH3 



n 



383 (CICH2CH2)2N-<f>- 0 -^-CH3 
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CH 



Ri(CH2UC0NH ^ 



f V^/'^ir^CONH(CH2)„R2 



Compd. No. 



390 



Ri 



(CICH2CH2)2N- 



0 



R2 

CH3 
-N+CH3 
CH3 



n 



391 



(CICH2CH2)2N- 



CH3 
-N+CH3 
CH3 



392 



(CICHaCHgjaN- 



9H3 

-N+CH3 
CH3 



393 



(CICH2CH2)2N- 



CH3 

-N^CHg 

CH3 ■ 



394 (CICH2CH2)2N 

H3C 



395 



396 



397 




(CICH2CH2)2N- 



H3CO 




(CICH2CH2)2N- 




CI 



(CICH2CH2)2N- 




0 



0 



0 



0 



NC 



CH3 
CH3 

CH3 
-N*CH3 
CH3 



CH3 
-N*CH3 
CH3 



CH3 
CH3 
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CH3 
-N N- 



Ri(CH2)„,C0NH'^N N^^-^ 

H 



Compd, No. Ri m R2 




CH 



I3 




OCH 



3 




CI 




CN 



72 



CH 



3 



CH 



3 



CH 



3 



CH3 

401 {CICH2CH2)2N-/ V- 0 -N*CH3 



CH 



3 



CH 

404 (CICH2CH2)2N-j-^ Q -N-CH, 



3 

CH3 



n 



CH3 

398 (CICH2CH2)2N-<f \— 0 -N-CH3 



CH3 

399 {CICH2CH2)2N-/ V- 0 -N+CH3 3 



CH3 

400 (CICH2CH2)2N-/ 0 -N^CHg 3 



402 {CICH2CH2)2N^ Vo- 1 -N^CHg 3 

CH3 

CH3 
C 

CH3 



403 (CICH2CH2)2N-CH2-/ 0 -N*CH3 3 



EP0 711 768 A1 



CH3 



Ri(CH2)„,C0NH'^N 



Compd, No. Ri m ^2 



406 (CICH2CH2)2N-(_\- 1 _NH-iL-NH2 1 



CI 



NC 



NH 



412 (CICH2CH2)2N-{3— ^ _NH-iLNH2 



n 



405 (CICH2CH2)2N-(^^^J— 0 _nhJL_nH2 



407 {C1CH2CH2)2N-hQ^ 2 _,sjhJLnH2 



408 (CICH2CH2)2N-(Q^ 3 _nhJLnH2 



409 (ClCH2CH2)2N-fj^ 0 _NH-JL-NH2 

CH3/ 

/^~\ NH 

410 (CICH2CH2)2N-^y^ 0 _NH-iLNH2 

CH3O 

411 (CICH2CH2)2NH(_y- 0 _nhJLnH2 
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PH3 
-N N 



Ri(CH2)n,C0NH 



H 



Compd. No. Ri 



m 



n 



413 (CICHgCHajaN- 




CH3 



0 



NH 



414 (CICH2CH2)2N- 




OCH3 



0 



NH 

-NH-''-NH2 



415 (CICH2CH2)2N- 




CI 



0 



NH 



416 (CICH2CH2)2N- 




CN 



0 



NH 

-NH-lL-NHa 



417 (CICH2CH2)2N-f Vo- 1 



NH 

-NH-LnHj 



418 {Cich2CH2)2N-ch2-h;^^^^^^ — 0 



NH 

-NH-ILNH2 



{CICH2CH2)2N-^-^ Q 



NH 

-NH-IL-NH2 



420 Br- 



NH 



-NH-JL-NH, 
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B,{CH2)^C0NH^^ N 



Corapd. No. Ri 




m 



421 (CICHaCHalaN-H^j^^y— 0 

422 (CICH2CH2)2N-^^^^y— 1 



423 (CICHzCHajsN— — 2 



424 {CICH2CH2)2N-H^^^^^) — 3 

425 (CICH2CH2)2N— — 0 

CH3/ 

426 (CICH2CH2)2N-<^|^> 0 

CH3O 

427 (CICH2CH2)2N-/3— 0 

CI 

428 (CICH2CH2)2N-H^^^^^>— 0 

NC 

429 H 0 
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R,(CH2LC0NH ^ 



Compd, No. Ri m R2 

430 (ClCH2CH2)2NHf~\- 0 -JL|s|u 



CH 



3 



431 (CICH2CH2)2N-^^>— 0 

OCH3 



432 (CICH2CH2)2N-</ V- 0 

CI 



433 (CICH2CH2)2N-f ^ 0 

CN 



434 {CICH2CH2)2N-Hf^^O- 



435 (CICH2CH2)2N-CH2H^~y- 0 



436 V— 2-.2;2.^-^Y^ 0 



76 



NH 



— l^NHg 



NH 

-ILnH2 



NH 

-^NH2 



(ClCH2CH2)2N-r-^ ^ NH 



-NH 



2 



n 



2 



NH 

437 Br- 5 _iLnh, 2 



438 0 Xh, 2 



EP0 711 768 A1 



R,(CH2UC0NH ^ 




NC 



'3 



443 (CICHgCHalaN^^^^W 0 "aIT^"^ 

\ / CH3 

ch/ 



444 (CICHaCHglgN-^^^^ 0 ~6h~^"^ 

CH3O 

445 (cich2CH2)2N-hQ^ 0 ~6h~^"^ 

CI 

446 (CICH2CH2)2N-f~V- 0 



CH 



13 



n 



Compd. No. Ri R2 

439 (CICH2CH2)2N-f~\- 0 -S--CH3 

CH3 

440 (CICH2CH2)2N-^'^^V— 1 -S+-CH3 

CH3 



441 {CICH2CH2)2N-Hf^^^ — 2 — S+-CH3 2 

\=/ CH3 



442 (CICH2CH2)2N-/~V- 3 -S*-CH3 

\=/ CH-. 



77 



EP0 711 768 A1 



Ri(CH2)^C0NH-^ N 



S -^^^N jl^^^^pCONH(CH2)„R2 



Compd. No. Ri ni R2 

447 (CICH2CH2)2NHrV- ^ ~6h7^^' 



CH 



'3 



448 (CICH2CH2)2rM-H^V- 0 6hJ^^^ 



OCH 



3 



449 {CICH2CH2)2N-^>— 0 ~6H3^"'' 

CI 



450 (CICH2CH2)2N-/^— 0 -S^-CHg 

\=/ CH3 
CN 



451 (CICH2CH2)2N-(^^^^0- 1 



-S+-CH3 
CH3 



452 {ClCH2CH2)2N-CH2^f^y- 0 

\=/ OH3 



453 (OICH,CH,),N.^^ 0 -S.^-CH3 ^ 



454 Br— 5 -S^-CH3 ^ 



78 



EP0 711 768 A1 



RiCCHaLCONH ^ 



Compd. No. Ri R 



m n 



455 (CICH2CH2)2N-<f~'V— 0 -N-CH3 

\==/ CH^ 



3 



456 (CICH2CH2)2N-<f~~V- 1 -N-CH3 

\=/ CH3 



457 (CICH2CH2)2N— (f^) — 2 — N-CH3 

CH3 



458 (CICH2CH2)2N-<f>— 3 -N-CH3 

CH3 



459 (CICH2CH2)2N-(f>— 0 -N-CH3 

W CH3 
-CH3'' 



460 (CICH2CH2)2N-<f V— 0 — N-CH3 

>=/ CH3 
CH3O 



461 (CICH2CH2)2N-f \— 0 -N-CH3 

W CH3 

CI 



462 (CICH2CH2)2N-f ^ — 0 -N-CH3 

>=/ CH3 
NC 



79 



EP0 711 768 A1 



S-A/'T'^CONH(CH2)nR2 




Ri(CH2)n,C0NH-~ N 



Compd. No. Ri m R2 




OCH 



'3 



465 (CICHgCHgjgN-/^— 0 -N-CH3 

CI 



466 {CICH2CH2)2N-fy— 0 -N-CH3 

\=< CH3 
CN 



467 (cich2CH2)2N-h;^^j)-o- 1 ~6h^^^ 



468 (CICH2CH2)2N-CH2-^^^^"\ — 0 -N-CH3 



3 



(CICH2CH2)2N^^-x Q -N-CH3 

CH3 



470 Br— 5 -N-CH3 

CH3 



n 



463 (CICHgCHgjgN^^ 0 ~6h^^^ 

CH3 

464 (CICH2CH2)2N-^^~^'^ — 0 "dH^*^^ 



80 



EP0 711 768 A1 



R,(CH2)mCONH ^ 



Compd. No, R2 



m '^2 n 



471 (CICH2CH2)2N-/~^^ 0 -N+CH3 3 

^ CH3 

/~' — \ C^^3 

472 (CICH2CH2)2N-{' 1 — N*CH3 3 

\=/ All 



CH 




CH3O 




CI 




NC 



81 



J y CH3 

473 (CICH2CH2)2N-/ V- 2 -N*CH3 

^ CH3 



474 {CICH2CH2)2N-/ )) — 3 — N^CHg 3 



CH 



3 



CH3 

475 (CICHaCHgjaN— (f — Q — N+CHg 3 



CH: 



3 



CHg 

476 (CICH2CH2)2N-/ 0 -N*CH3 



CH 



3 



CH3 

477 (CiCHaCHjlsN-/ V- Q -N+CHg 3 



CH 



3 



CH3 

478 (CICH2CH2)2N-/ \— 0 -N*CH3 3 



CH 



3 



EP0 711 768 A1 




Ri(CH2)„,C0NH'~ N 



Compd. No. Ri m R2 





OCH 



3 




CI 




CN 



CH. 



'3 



CH3 

CH3 

480 (CICH2CH2)2N^ ^ 0 -N-CH3 



CH 



13 



481 {CICH2CH2)2N— f y — 0 — N*CH3 



CH 



^3 



CH3 

483 (CICH2CH2)2N-f>-0- 1 -N+CH3 

CH3 



484 (CICH2CH2)2N-CH2^f~^ — 0 -N*CH3 

CH- 



CH 

485 (CICH2CH2)2N-j-Y_ 0 -N+CH3 



CH 



n 



CH3 

479 (CICH2CH2)2N-^ 0 -N-CH3 



CH3 

482 {CICH2CH2)2NHf y— 0 -N*CH3 3 

CH3 



'3 
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S'A_/'Y'^CONH(CH2)nR2 



Compd. No. Ri m R2 

486 {CICH2CH2)2N-^^— 0 _nhJLnH2 

487 (CICH2CH2)2N-<Q)— 1 _nhJLnH2 



488 



489 (Cich2CH2)2NhQ^ 3 _nh-1Lnh2 



490 (CICH2CH2)2N-H^^^^^ 0 _nhJJ-NH2 

CH3/ 

491 (ClCH^CH^hN-^^- ■ 0 _NH-iLNH2 

CH3O 

492 (CICH2CH2)2N-Q^ 0 _nhJLnH2 

CI 



493 (CICH2CH2)2N^Q^ 0 _nhJLnH2 



NC 



n 



83 



EP0 711 768 A1 



R,(CH2)„,C0NH ^ 



Compd. No. Ri m FI2 n 

494 (CICH2CH2)2NH[J^ 0 _NH-1L.NH2 1 

CH3 



495 (CICH2CH2)2N--0— 0 _nh-JLnh2 

OCH3 




496 (CICH2CH2)2N-(/ V- 0 

CI 



— NH-l^NHj 




497 (CICH2CH2)2N-(/ ^ 0 

CN 



— NH-U-NH2 




498 (CICH2CH2)2NhQkO- 1 _NH-11-NH2 

499 (CICH2CH2)2N-CH2-(Q^ 0 _NH-iL'NH2 



500 (C.CH2CH2)2N^r^ 0 _MhJLnh2 



501 Br- 5 -NHJI-NH2 ^ 



84 
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jPy^/'^jj^^CONH{CH2)„R2 



R,(CH2)^C0NH-^S ^ 



Compd. No. Ri m R2 



n 



502 (CICH2CH2)2N-^^^^^ — 0 



505 (CICH2CH2)2N-<^^^^^)— 3 

506 (CICHgCHglsN-^^— 0 

507 (CICHsCHslaN^^^^^^^^- 0 

CH3O 




NH 

-U-NH2 



503 (CICH2CH2)2N^Q— 1 r^j,, 



504 (CICH2CH2)2NhQ>— 2 — ILnHj 



NH 

-U-NH2 



NH 

-Lnh, 



NH 

JL-NH2 



508 (CICH2CH2)2N-H^^^^ 0 -J-NH2 



CI 



// W NH 
509 (CICH2CH2)2N-/ V- 0 — ll-NH, 



NC 
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II %_y/'^-iT^^CONH(CH2)„R2 



R,(CH2UC0NH^S N 



Corapd. No, Ri m R2 



516 




CH 



3 




OCH 



3 



512 (CICH2CH2)2N-(/ ^ 0 

CI 



513 (CICH2CH2)2N ^ 

"CN 




514 (CICHjCHglaN-H^^^y-O- 1 



517 Br— 



518 H 0 



86 



2 



511 (CICH2CH2)2N-/ \— 0 -ILnH, 



— IJ-NH2 



NH 

-'L-NH2 



515 (C1CH2CH2)2N-CH2hQ^ 0 _JL 



NH 
NH2 



(CICH2CH2)2N^^-^ 0 _NH^^^ 



NH 
NH2 



NH 

-JLNH2 



n 



// W NH 
510 (CICH2CH2)2N-f V- 0 — U-NH 



EP0 711 768 A1 



fp'y_</'^Y"N-CONH{CH2)„R2 



Compd. No. Ri m R2 

519 (CICH2CH2)2N-/~\- 0 -S--CH3 

\=/ CH3 





520 (CICH2CH2)2N-^^A— 1 -S*-CH3 

\=/ CH3 



521 {CICH2CH2)2N— (f^) — 2 — S+-CH3 2 

\=/ CH3 



522 (CICH2CH2)2N^fy- 3 -S*-CH3 

\=/ CH3 



523 (CICH2CH2)2N-(^V- 0 "Ih"'^^' 

524 (ClCH2CH2)2N-^^^^)— 0 ~6h~^^^ 

CH3O 

525 . (CICH2CH2)2N-<f^^ 0 "aIT^^^ 

V=/ CH3 

CI 

526 (CICH2CH2)2N-^^^^W 0 ~f*~^"3 



CH 



'3 



NC 

527 (CICH2CH2)2N-<<^^^ 0 



CH 



13 



CI CI 
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EP0 711 768 A1 



j^y^/^-][^^CONH(CH2)„R2 



Ri(CH2)„,C0NH'^S ^ 



Compd. No. Ri m R2 



OCH 



3 



530 (ClCH2CH2)2N-(/ y- 0 

CI 




CN 



532 {CICH2CH2)2N-<^^^^0- 1 



535 CH. 



88 



jr\ f\ -s*-cH3 

529 (CICH2CH2)2N-(/ >— 0 CH3 



0 -S— CH3 

CH3 



531 (CICH2CH2)2N-<f^ 0 "tH^^"" 



-S*-CH3 
CH3 



(C1CH2CH2)2N-CH2-<Q^ 0 



,34 {CICH2CH2)2N-^r^ 0 -S*-CH3 

CH3 



-S*-CH3 



3 



536 H- 0 ~f 

CH3 



n 



528 (CICH2CH2)2N-^^y- 0 5h3 

CH3 



EP0 711 768 A1 



P^/^-|r^CONH(CH2)nR2 



R,(CH2LC0NH ^ 



S N-^^ 



Compd. No. Ri m R2 



537 (CICH2CH2)2N^^^J>— 0 ~tH^^ 



538 (CICH2CH2)2N-^^^^ 1 -N-CH3 



3 



539 (CICH2CH2)2N-<fy- 2 -N-CH3 

v=/ CH3 



540 (CICH2CH2)2N^^^~\— 3 -N-CH3 



3 



541 (CICH2CH2)2N-<^^— 0 ~6h^^^ 

CH3/ 

542 (CICH2CH2)2N-(^^— 0 ~tH^^ 

CH3O 



543 (CICH2CH2)2N-^^— 0 ~6h^^'' 

CI 



544 (CICH2CH2)2N-(f>— 0 -N-CH3 

\==/ Cn3 

NC 



n 



89 



EP0 711 768 A1 



j''Y^/'Y'^CONH(CH2)„R2 



R,(CH2UC0NH--S 



Compd No. Ri „^ R2 



545 (CICH2CH2)2N-<Qk- 0 -^-CH3 

CH3 



546 (CICH2CH2)2N-^^~^ 0 




OCH 



3 



547 (CICHgCHgjzN-fV- 0 -N-CH3 

CI 



548 (CICHsCHglaN-fV- 0 -N-CH3 

M CH3 
CN 



549 (CICH2CH2)2NHf)^0- 1 -N-CH3 

CH3 



550 (CICHgCHalaN-CHaHfy- 0 -N-CH3 

CH3 



551 (ClCHaCH^laN-^,-^ ^ _u-CH, 

CH3 



552 Br- 5 ~aL^"^ 

CH3 
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EP0 711 768 A1 



R,(CH2)^C0NH-^S 



Compd. No. Ri „, ^2 



m '^2 n 



CH 




3 



CH3O 





CI 




NC 



r y CH3 

553 (CICH2CH2)2N-/ V- 0 — N*CH3 

CH3 

CH, 



554 (CICH2CH2)2NHf V- 1 -N*CH3 

CH3 



555 (CICH2CH2)2N-<f 2 -N^CHg 

CH3 



CH3 

556 (CICH2CH2)2N-/ ^) — 3 -N*CH3 



CH 



3 



CH3 

557 (CICH2CH2)2N^ } — 0 — N^CHa 



CH 



3 



CH3 . 

558 (CICH2CH2)2N-f V— 0 -N*CH3 



CH 



3 



CH3 

559 (CICH2CH2)2N-<f V- 0 -N^CHa 3 



CH 



3 



CH3 

560 (CICH2CH2)2N-^ 0 — N+CHa 



CH 



13 



91 



EP0 711 768 A1 



jP^y^/'jj^^CONH(CH2)„R2 



Ri(CH2),„C0NH^S N 



Compd. No. Ri m R2 




CH 



3 




OCH 



3 




CI 




CM 



92 



CH 



3 



CH3 

562 (CICH2CH2)2N-/ \— 0 -N^CHa 



CH 



3 



CH3 

563 (CICH2CH2)2N-f V- 0 -N^CHa 



CH 



3 



CH3 

564 (CICH2CH2)2N-(f V— 0 -N+CH3 



CH 



3 



565 (CICH2CH2)2N-/Vo- 1 -N^CHa 

CH3 

1 — ^ CH3 

566 (CICH2CH2)2N-CH2-/ ))— 0 -N^CHa 



n 



9H3 

561 {CICH2CH2)2N-f V- 0 -N^CHa 



567 (C1CH2CH2)3N-^-^ 0 _9H3^^ ^ 

CH3 



EP0 711 768 A1 



Ri(CH2)mCONH^S N 



jfY^/^J^^C0NH(CH2)„Rj 



Compd. No. Ri 



m 



R2 



n 



568 (CICH2CH2)2N-^^^>— 0 



NH 

— NH-LiMH, 



569 (CICH2CH2)2N-^^^) — 1 



NH 
-NH-JL-NHa 



570 (CICH2CH2)2N-^^^^^^ 2 



NH 

— nh-1Lnh, 



571 (CICH2CH2)2N- 



NH 

-NH-JL.NH2 




572 (CICH2CH2)2N^f> 

CH^ 

573 (CICH2CH2)2N-'^'^^ 
CHad 




0 



0 



NH 

— NH-LNH2 



NH 

— NH-iJ-NHa 



574 {CICH2CH2)2N-^ 'V 

CI" 




NH 

— NH-lL-NHg 



575 (CICH2CH2)2N-^3— 

NC 



0 



NH 

— NH-'I-NH, 
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j|P^/^J^CONH(CH2)„R2 




CN 



n 



Ri{CH2)^CONH ^ 



Compd. No. Ri m R2 

576 (CICH2CH2)2N-<Q>— 0 _nh-JLnH2 1 

CH3 

577 (CICH2CH2)2N^Q^ 0 _nhJLnH2 1 

0CH3 

578 (C.CH2CH2)2N-Q- 0 _MH-rr,H2 ' 

CI 



579 (CiCH2CH2)aN-^y- 0 ^nh-JLnH2 1 



580 (CICH2CH2)2N^Q>-0- 1 _nh-1LnH2 1 

581 (CICH2CH2)2N-CH2-(^— 0 _NH-iLNH2 ^ 



(CICH2CH2)2N^r-^ O N 1 



B,- 5 _«hJ!-"nh, 1 



94 



EP0 711 768 A1 



|j-^^/^jr^CONH(CH2)nR2 



Compd. No. Ri ^ R2 



584 (CICH2CH2)2N-H^^^^^> — 0 



585 (C1CH2CH2)2N-^^— 



586 . (CICHjCHgjgN-Hf 



587 (CICH2CH2)2N^^^^\— 3 



588 (CICH2CH2)2N-/^> — 0 

CH3/ 

589 (CICH2CH2)2N-(^^^^^) — 0 

CH30 




CI 

591 (CICH2CH2)2N-^^>— 0 

NC 



NH 
NH2 



NH 

JL-NH2 



NH 

-U-NH2 



NH 

-LnH2 



NH 

•JL-NHg 



NH 

-IL-NH2 



590 (CICH2CH2)2N-/ 0 -JLnh, 



NH 
NH2 



n 



95 



EP0 711 768 A1 



R,(CH2)^CONH ^ 



Compd. No. Ri ^ R2 



n 



592 {CICH2CH2)2N-<^^) — 0 



599 



593 (CICH2CH2)2N-f ^ 0 

OCHq 




CI 



595 (CICH2CH2)2NH: ^ 0 

CN 



596 (CICH2CH2)2NhQk-0- 1 

597 (CICH2CH2)2N-CH2hQ^ 0 



Br— 



96 



NH 
NH2 



NH 
NH2 



594 (ClCH2CH2)2NHf^ 0 , 



NH 



2 



— l^NHa 



NH 

-ILnHs 



NH 



(CiCH2CH2)2N--^ ^ NH 

598 f y- . 0 



NH 



2 



NH 

JL-NHg 



NH 

600 ^ 0 — iL-MHg 



EP0 711 768 A1 



R,(CH2UC0NH ^ 



jj^^^/'^~jJ^^CONH(CH2)„R2 



Compd. No. Ri ^ R2 



3 



605 (CICH2CH2)2N^Q^ 0 ~6h~^^'' 

ch/ 



606 (CICH2CHa)2N-^p^ 0 ~tH^^^^ 

CH3O 



607 (C1CH2CH2)2NH^— 0 ~6h3^"'' 

CI 



608 (CICH2CH2)2N-^H- 0 "dHa^*^' 



n 



601 (CICH2CH2)2N-(^^^^ 0 -S+-CH3 2 

\=/ CH3 



602 (CICH2CH2)2N-/~\— 1 -S+-CH3 2 

\=y CH3 



603 (CICH2CH2)2N-(rV— 2 -S*-CH3 2 

\=y CH3 



604 (CICH2CH2)2NHn)— 3 -S*-CH3 



NC 
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Ri(CH2UC0NH ^ 



Compd. No. Ri ^ R2 

609 (C1CH3CH,)3N-^^ 0 



CH 



3 



610 (CICH,CH3),N-/^ 0 -?;-^"3 



OCH 



3 



613 (CICHaCHalsN-^^^O- 1 



^3 



611 (CICH2CH2)2N-^^^^ 0 -?*-CH3 

\ — / CH3 

CI 



612 (CICH2CH2)2N^^^^^ 0 ~6h~^^^ 

CN 



-S--CH3 
CH3 



n 



614 (CICHsCHaljN-CHa^^^^V- 0 

\=/ CH3 



(CICH2CH2)2N-5^ ^ -S--CH3 



616 Br- 5 -S*-CH3 2 

CH3 
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Py_^.^Y"^CONH(CH2)„R2 



Compd. No. Ri j„ R2 

617 (CICH2CH2)2N— (f~\ — 0 — N-CH3 

\=/ CH3 



618 (CICH2CH2)2N-<f~\— 1 -N-CH3 

\=/ CH3 



619 {CICH2CH2)2N-H^^^J^ — 2 ~6h^"^ 



620 {CICH2CH2)2N-f^^ 3 -N-CH3 

V=/ CH3 



621 (CICH2CH2)2N-/^J>— 0 "iH^*^^ 

ch/ 



622 (CICHgCHjlgN-^^^ 0 ~tH'^^ 

CH3O 



623 (CICH2CH2)2N--(^>— 0 -N-CH3 

\=/ CH3 

CI 



624 (CICH2CH2)2N--^— 0 ~6h^"^ 

NC 



n 



99 



EP0 711 768 A1 



r'^^/'^Y"^CONH{CH2)nR2 
R,(CH2UC0NH-^0 



Compd. No. Ri 



m r-i2 n 



625 (CICH2CH2)2N-^f^ 0 -Jj-CHa 

CH3 




CH 



3 



626 (CICH2CH2)2N-<f'\- 0 "iH*^*^' 




OCH 



3 



627 (CICH2CH2)2N-f V- 0 -N-CH3 

\=( CH3 
CI 



628 (ClCH2CH2)2N-<fV- 0 -N-CH3 

W CH3 . 

CN 



y\-n- 1 -N-CH3 

CH3 



629 (CICH2CH2)2N-// y-0- 1 



630 (CICH2CH2)2N-CH2-<f^) — 0 — N-CH3 

CH3 



(CICH2CH2)2N-^r^^^ q -N-CH3 

CH3 



632 Br- 5 
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EP0 711 768 A1 



Ri(CH2),„C0NH 



jP^/'^J^^CONH(CH2)nR2 



Compd. No. m FI2 n 



633 (CICH2CH2)2N-/ — 0 — N-^CHg 3 

CH3 

J . CH3 

634 (CICH2CH2)2N-f V- 1 -N*CH3 3 




H3C 



H3CO 





CI 



NC 



CH3 

635 (CICH2CH2)2N-<f — 2 — N*CH3 3 



CH 



3 



9H3 

636 (CICH2CH2)2N-<f — 3 — N+CH3 

CH3 



CH3 

637 (CICHaCHajgN-/ V- Q -N*CH3 



CH 



3 



CH3 

638 (CICHaCHsjaN^ \— Q -N^CHg 



CH 



3 



CH3 

639 (CICH2CH2)2N-/ V- 0 -N*CH3 3 



CH 



3 



CH3 

640 (CiCHaCHsjzN-/ — 0 -N+CH3 



CH 



3 



101 



EP0 711 768 A1 



y^/'^jr^CONH(CH2)nR2 

Ri(CH2)mC0NH^0 ^"^^ 

H 

^Q"^P^- No. m R2 n_ 

^ CH3 
641 (CICH2CH2)2N-/ V- 0 -N-CH3 3 



646 




CH 



'3 



CI 




CH 



3 



CH3 



642 (CICH2CH2)2N-f V- 0 -N*CH3 

OCH3 

643 (CICH2CH2)2N-/~~^ 0 -N*CH3 



CH 



3 



9H3 



644 (CICH2CH2)2N-/ — 0 — N*CH3 3 

~ CH3 



CN 



9'^3 

645 (CICHgCHajsN^ ^O- 1 -N*CH3 

CH3 

CH3 

C 

CH3 



(CICH2CH2)2N-CH2-/ — 0 — N+CH3 3 



647 (OICH2CH2)2N^r^ 0 _^r^^3 



CH 



3 
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Compd. No. Ri m ^2 



654 (CICH2CH2)2N-/ )— 0 _nh-1Lnh 




CI 



2 



n 



648 (CICH2CH2)2N^^^J— 0 _NH-11-NH2 



649 (CICH2CH2)2N-f V- 1 _nh-1Lnh, 



650 (CICH2CH2)2NhQ>- 2 -nh-Tnhs ^ 



651 (CICH2CH2)2N^^— 3 _nhJLnH2 ^ 



/r\ NH 

652 (CICH2CH2)2N-(^^^J— 0 _nhJ1-NH2 1 

653 (Cich2CH2)2N^^^ 0 _nhJLnh2 ^ 

CH30 



655 (CICH2CH2)2N-Qh- 0 _nh-JLnh2 ^ 

NC 



103 



EP0 711 768 A1 



jpy_^/'^J^^CONH(CH2)„R2 



Ri(CH2LC0NH ^ 



Compd. No. Ri ^ R2 „ 

656 (CICH2CH2)2N^Qy- 0 .NHJLNHa 1 

CH3 

657 {CICH2CH2)2N^Q- 0 -NhJLnH2 1 

OCH3 

658 {CICH2CH2)2N^^ 0 _nhTnh2 1 

CI 



659 (C,ch2CH2)2NhQ- 0 .nh-JLnh, 

CN 



660 (C1ch2CH2)2N-Qko- I _nh-1Lnh2 



661 (CICH2CH2)2N-CH2H^— 0 _nh-1Lnh2 



(CICH2CH2)2N-^r^ 0 



663 Br— 



NH 

-NH-I^NHa 



NH 

— NH-U-NH2 



104 
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Ri(CH2)^CONH-^N N 



Compd. No. Ri Rg 



664 (C1CH2CH2)2N---/^) — 0 



665 (CICHgCHglgN-nfy-- 3 



666 {CICH2CH2)2N-/^) — 0 




i2V-'n2;2' 

CH 



3 



667 (CICH2CH2)2NH^^^) — 0 

CI 




669 (C1CH2CH2)2N---/^ — 0 
NC 



671 H 0 



105 



NH 



NH 



NH 

-ILnHo 



NH 

JJ-NH2 



668 (C!CH2CH2)2NH^^ 0 --JLNH2 

CHj 



NH 

-LnH2 



670 (CICH2CH2)2NH^|^J^ 0 JlnHs 

CI 



NH 



672 Qr- 0 J 



NH 

NHo 



n 
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TABLE 2 

CH3 

(fV^/'Y"^CONH{CH2)„R2 
R,(CH2LC0NH-''^-^N-'k:^ 



Compd. No. Ri m R2 



1004 HaN-J^NH— ' — <^^^J^N(CH2CH2CI)2 3 



1001 H2N-JLNH- 1 -^^N(CH2CH2CI)2 0 



1002 h,N-!lnh— 1 -/^N(CH2CH2CI)2 1 



1003 hN-JLnh— 1 -^^N(CH2CH2CI)2 2 



1005 HaN-i^NH— 1 -H^^^Jy-N(CH2CH2CI)2 0 

3 



CH 



1006 H2N-iJ-NH— 1 ~^ Vn(CH2CH2CI)2 1 




CH 



3 



1007 NH ^^\-N(CH2CH2CI)2 2 



CH 



3 



1008 H2nJILnH^ ^ -<rVN(CH2CH2CI)2 3 




CH 



3 
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M N 



Ri(CH2)mC0NH 



CONH(CH2)nR2 



H 



Compd, No. 



m 



R2 



n 



1009 



1010 



1011 



NH 

HgN-LNH- 



NH 

H2N-IJ-NH- 



NH 

HoN-ll-NH- 




^ ^N(CH2CH2CI)2 0 
OCH3 




N(CH2CH2CI)2 1 
OCH3 




NCCHgCHaCOa 2 
OCH3 



1012 



1013 



1014 



NH 

HoN-lL-NH- 



NH 

HgN-lL-NH- 



NH 

H2N-JL-IMH- 




^ "^N(CH2CH2CI)2 3 
"OCH3 




-NCCHgCHaCOz 0 



CN 




N(CH2CH2CI)2 1 



CN 



1015 



NH 

HgN-Jl-NH- 




-N{CH2CH2CI)2 2 



CN 



1016 



NH 

H2N-ILNH- 




-N(CH2CH2CI)2 3 



CN 
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CH3 



CONH(CH2)nR2 



H 



Compd. No. Ri m R2 n_ 

1017 H2N-JLNH— ^ — Q^N{CH2CH2CI)2 0 



CI 



1018 HaN^LNH— 1 -^(~\-N{CH2CH2Cih 1 



CI 



1019 H2N-iLNH— ^ ^f~VN(CH2CH2CI)2 2 




CI 



1020 HaN-lLNH— ^ — Q-N(CH2CH2C1)2 3 

C! 

1021 H2N-ILNH— 1 -^Q-N(CH2CH2CI)2 0 



F 



1022 h2N-1Lnh_ 1 -^N(CH2CH2CI)2 0 

CF3 



1023 1 -^f~\-N(CH2CH2CI)2 0 

H2N-II-NH — ' \=( ^ 

CONH(CH2)2N(CH3)2 



1024 H2N-JLNH— 1 Vn(CH2CH2C1)2 0 

CHi 
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CH3 



CONH{CH2)nR2 



Compd. No, Ri m R2 



n 



1025 HaN-JLNH— 1 — fJ>-N(CH2CH2CI)2 1 

H3C 

NH /~~\ 

1026 H2N-II-NH— ' — (_yN(CH2CH2CI)2 2 



H3C 

1027 H2N-ILNH— 1 -^^-N(CH2CH2CI)2 3 

H3C 

1028 HsN-ILnh— ^ -Hp>-N(CH2CH2CI)2 0 

H3CO 



NH // . 



1029 HgN-U-NH— 1 -^^^J-N(CH2CH2CI)2 1 

H3CO 



1030 H2NJLNH- 1 ^2^N(CH2CH2CI)2 2 

H3CO 



1031 1 ^f^N(CH2CH2CI)2 7 

H,N-"-NH— ^ )=/ ^ 

H3CO 



1032 H2N-ILNH- ^ -Hp^N(CH2CH2CI)2 0 

NC 
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Ri(CH2)mC0NH 



CH3 

-N N 

H 




CONH(CH2)nR2 



Compd. No. R 



1 



m 



R2 



n 



1033 



NH 




-N(CH2CH2CI)2 1 



NC 



1034 



NH 

HgN-lLNH- 



f^~\-N(CH2CH2CI)2 2 



NC 



1035 



NH 

h,n-Lnh- 




-N(CH2CH2CI)2 3 



NC 



1036 



NH 

HgN-IJ-NH- 



— <^^^^N(CH2CH2CI)2 0 
CI 



1037 



NH 

HaN-J^NH- 




N(CH2CH2C1)2 1 



CI 



1038 



NH 

H2N-IL-NH- 




-N(CH2CH2CI)2 2 



CI 



1039 



NH 

H2N-JI-NH- 




N{CH2CH2CI)2 3 



CI 



1040 



NH 

H2N-U-NH- 




-N(CH2CH2CI)2 0 
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CH3 

,n' N 



Ri(CH2)mC0NH 



CONH(CH2)nR2 



H 



Compd. No. Ri 



m 



R2 



n 



1041 



NH 

HoN-U-NH- 




-N{CH2CH2CI)2 0 



1042 



1043 



NH 

HgN-lL-NH- 



NH 




CONH{CH2)2N(CH3)2 



0 



— ^^^^^^N(CH2CH2CI)2 Q 



CI CI 



1044 



NH 

HsN-Ji-NH- 



-0-^^^^^^N(CH2CH2CI) 



2 1 



1045 



NH 

HgN-lJ-NH- 



1 -O^^^j^NiCHsCHaCOa 2 



1046 



NH 

HgN-JL-NH- 



^^^^H-CH2N(CH2CH2CI)2 Q 



1047 



NH 

HjN-U-NH- 



N{CH2CH2CI)2 



1048 



NH 

H2N-JL-NH- 



CH2CH3 

/ V-N-CHgCHaCI Q 
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CH3 

-N N- 



Ri(CH2)mC0NH 



CONH(CH2)nR2 



Compd, No. Ri 



m 



R2 



n 



1049 



1050 



NH 

HoN^NH- 



NH 



HgN-i^NH- 



CH2CH2 

N-CHgCHgCI 



0 



— ^^>-N(CH2CH2Br)2 0 



1051 



NH 

HgN-lL-NH- 



1 — ^^^NCCHgCHjBOg 3 



1052 



NH 

HgN-U-NH- 



N(CH2CH2Br)2 
■0^/ { 0 




1053 



NH 



HjN-U-NH — 



-N(CH2CH20Ms)2 0 



1054 

H2N-IL-NH— 



— ^^^^^N(CH2CH20Ac)2 0 



1055 



NH 

HaN-^NH— 



N 



_^N(CH2CH2CI)2 0 
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L/>-<' 1 

HiCCHaUCONH-^ N 



-C0NH(CH2)nR 



2 



Compd. No. Ri m R2 



1056 



1057 



Q|_j 

H3C-S*- 2 — ^^-NICHgCHgCOz 0 

H^C-l-- 2 -H^-N(CH2CH2CI)2 1 



1058 H3C-S*- 2 — (f~V-N(CH2CH2CI)2 2 



CH3 

1059 H3C-S*- 2 — ^ \-N(CH2CH2CI)2 3 



Q|_j 

1060 H3C-S-- 2 -^^^N(CH2CH2C1)2 0 




CH3 

Qj_j 

1061 H3C-S*- 2 — (^^^N(CH2CH2CI)2 1 




CHa 

// — \ 

1062 H3C-S*- 2 — ( )HN(CH2CH2CI)2 2 




CH3 

1063 HaC-S^- 2 — ^^N{CH2CH2CI)2 3 

CH3 
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CH; 

-N N 



Jfj^/^J^^C0NH(CH2)„R2 



R,(CH2)^C0NH-^ 



Compd. No. Ri m R2 n 

Qj_j 

1064 H3C-S*- 2 — ^^-'^(C'^zCHaCOz 0 

OCH3 

CH / — V 
1^^^ H,C-S*- 2 —( \-N(CH2CH2CI)2 1 




OCH 



3 



CH 

1066 H3C-S*- 2 — <f Vn(CH2CH2CI)2 2 




OCH; 



3 



CH3 

1067 H3C-S+- 2 — <f ^N(CH2CH2C1)2 3 




OCH 



3 



CH3 f, ^ 

1068 H3C-S-- 2 —( Vn(CH2CH2CI)2 0 




CN 

1069 H3C-S-- 2 — <f^^N(CH2CH2CI)2 1 




CN 



CH 

H3C-S*- 2 — < >-N(CHaCH2CI)2 2 



1070 H^c-s^- n — ^ 




CN 



1071 HaC-S^- 2 — <r~^N(CH2CH2Ct)2 3 




CN 
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CH3 

N .N---'^^CONH(CH2)nR2 



Compd. No. Ri ^ R2 



9H3 



n 



CH3 

1072 H3C-S*- 2 — / "^NCCHsCHgCOz 0 




CI 

1073 H3C-S*- 2 — <f~\-N(CH2CH2CI)2 1 




CI 

1074 H3C-S*- 2 — f Vn(CH2CH2CI)2 2 




CI 

9H3 

1075 H3C-S-- 2 — <Q-N(CH2CH2C!)2 3 

CI 

C H3 / — y 

1076 H3C-S*- 2 — {J)-N{CH2CH2CI)2 0 

F 

CH3 ^^^^ 
ion H3C-S+- 2 — <f V-N(CH2CH2CI)2 0 



CF. 



3 



1078 H3C-S*- 2 — ^_^N(CH2CH2CI)2 0 

CONH{CH2)2N(CH3)2 

9H3 ^ 

1079 H3C-S+- 2 — / Vn(CH2CH2CI)2 0 




CH 



3 
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R,(CH2)mC0NH 



CH3 

H 




CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



1080 



CH3 
H3C-S*- 




-NlCHgCHgCOa 1 



H,C 



1081 



CH3 

HgC-S*- 




-N(CH2CH2CI)2 2 



9H3 



1082 H3C-S*- 




-N{CH2CH2CI)2 3 



9H3 

1083 H3C-S+- 




-N(CH2CH2C1)2 0 



H3CO 



1084 



CH3 
H3C-S*- 




NCCHgCHgCOg 1 



H3CO 



1085 



CH3 




-N(CH2CH2CI)2 2 



H3CO 



1086 



CH3 
H3C-S*- 




N(CH2CH2C1)2 3 



H3CO 



1087 



9H3 
H3C-S*- 




-N(CH2CH2CI)2 0 



NC 
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CH3 

N N^^^cONH(CH2)nR2 



Ri(CH2UCONH-^ 



Compd, No. Ri m R2 



n 



CH3 yr-~^ 

1088 H3C-S-- 2 — fJ-NiCHaCHaCDa 1 

NC 

1089 HgC-i^- ^ — ^^^^N(CH2CH2CI)2 2 




NC 



CH 

1090 H3C-S*- 2 -h^_Vn(CH2CH2CI)2 3 




NC 

CH 

1091 H3C-S+- 2 — / Vn(CH2CH2CI)2 0 



CI 



1092 HaC-i^- 2 ^^^N(CH2CH2CI)2 1 



CI 



CH 

1093 H3C-S*- 2 — ( Vn(CH2CH2CI)2 2 




CI 

CH 

1094 H3C-S-- 2 y-N(CH2CH2CI)2 3 




CI 



1095 H3C-S*- 2 — ^'^^N(CH2CH2Ci)2 0 




F 
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-N N 



jP^^/'^jJ^^CONH(CH2)„R2 



R,(CH2)„C0NH ^ 



Coinpd. No. Ri m R2 



n 



CH 

1096 H3C-S*- 2 -J '^N(CH2CH2CI)2 0 




F3C 



1097 .. ^ 2 — / ^ 



H3C-S*- ^ -<^^N{CH2CH2CI)2- 0 

CONH(CH2)2N(CH3)2 

1098 H3C-S*- 2 -hQ>-N(CH2CH2CI)2 0 

CI CI 

CH3 y k 

1099 H3C-S+- 2 -O^ y-N{CH2CH2CI)2 1 



Q|_{ 

1100 H3C-S*- 2 -0-/_\-N(CH2CH2CI)2 2 



Q|_| 

1101 H3C-S-- 2 ^^-CH2N{CH2CH2CI)2 Q 



CH3 , . 

1102 H3C-S- 2 




,N(CH2CH2CI)2 

0 



CH3 CH2CH3 
1103 H3C-S*- 2 — ^ V-N-CH2CH2CI Q 
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R,(CH2)n,C0NH-^ [j 



Compd. No. Ri m R2 n_ 

CH3 CHgCHa 
1104 H3C-S*- 2 N-CH2CH2CI Q 



1105 



1106 



CH3 



H3C-S+- 2 — <^^-N(CH2CH2Br)2 0 

H3C-S*- 2 — ^ y-N(CH2CH2Br)2 3 



N(CH2CH2Br)2 

1107 H3C-S*- 2 -O^f^ 1 



108 H3C-S*- 2 -nf V-N(CH2CH20Ms)2 0 



CH3 

1109 H3C-S-- 2 -h^Vn(CH2CH20Ac)2 0 



1110 H3C-S*- „ __(/ Vn(CH2CH2CI)2 n 

^ N=/ 



9H3 NH 
1111 H3C-S*- 2 -U-NH, 



119 



EP0 711 768 A1 



CHa 



Ri(CH2)mC0NH 



CONH(CH2)nR2 



H 



Compd. No. Ri m R2 



1112 



1113 



H^nJL 2 -H^-N{CH2CH2CI)2 0 



NH 
H2N-U— 



NH 

1114 h,nJL 



2 --^^^N(CH2CH2CI}2 1 

2 — <^^>— N{CH2CH2CI)2 2 



1115 HgN-L 2 -.^\-N{CH2CH2CI)2 3 



1116 HaN-L 2 -^Q>-N(CH2CH2CI)2 0 

CH3 

1117 HgN-L 2 — ^-N(CH2CH2CI)2 1 



1118 HN-L 2 — Q>-N(CH2CH2CI)2 2 

^ CHa 



1119 HN-L 2 — ^-N(CH2CH2CI)2 3 



CH 



3 
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CH3 

N -N— ^■^^CONH(CH2)nR2 



Ri{CH2)„C0NH'^ 



Compd. No. Ri m R2 



n 



1120 H,N-ll 



1123 



1125 



1126 



1 127 



NH 

2''' 



H2N- 



H2N 



f^NICHgCHgCOg 0 
OCH3 



1121 H2N-Ji- 2 -<Q-N(CH2CH2CI)2 1 

OCH3 



1122 hnJL 2 ^Vn(CH2CH2CI)2 2 




OCH 



3 



NH 2 -f)-N(CH2CH2CI)2 3 



OCH 



3 



1124 H^N-T 2 ^Q^-N(CH2CH2C.)2 0 



CN 



NH — f ^N(CH2CH2CI)2 1 




CN 



NH ^ -Hf>-N{CH2CH2CI)2 2 




CN 



NH — / y-N(CH2CH2CI)2 3 

CN 
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R,(CH2)„,C0NH-^ N 




CONH(CH2)nFl2 



Compd. No. Ri m R2 n 

1128 »,nTL 2 ^^N(CH,CH.C,). 0 

CI 

NH _/ V-NiCHaCHsCOa 1 



1129 



1130 



1131 



1133 



1134 



1135 



HgN- 



HpN- 




Cl 

NH — / V-N{CH2CH2CI)2 2 




CI 



NH — f>-N(CH2CH2CI)2 3 
HgN-L ^ \=/ 

CI 



1132 h,nJL 2 ^^N,CH3CH,C„, 0 

F 



NH — <fVN{CH2CH2CI)2 0 



CF; 



3 



NH ^ — f>-N(CH2CH2Cl)2 0 




CONH(CH2)2N(CH3)2 
NH ^ — / y-N(CH2CH2CI)2 0 




OH 



3 
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N .N~^-^:^coNH(CH2)nR2 



Compd. No. Ri m R2 n_ 

1136 HN-JL. 2 -QKN(CH2CHaCI)2 1 



H3C 

1137 H2N-L 2 -^^-N(CH2CH2CI)2 2 

H3C 

1138 ^^^Jtl 2 -Hp^N(CH2CH2Cl)2 3 

H3C 



1139 HsNJL. 2 _,p^N(CH2CH2CI)2 0 

H3CO 

1140 h^nJl 2 -^^N(CH2CH2CI)2 1 

H3CO 

1141 "J^^ 2 — (P>-N(CH2CH2CI)2 2 

H3CO 



1142 NH -^/_y-N(CH2CH2CI)2 3 

H2N-L- ^ 




H3CO 



1143 7 — f>-N(CH2CH2CI)2 0 

H2N-II— >=/ 

NC 
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N N- 

'/ II ! 



Ri(CH2)^C0NH'^ N 




CONH(CH2)nR2 



Compd. No. Ri rn R2 



n 



1144 



H^N-ii- 2 ^^^J-N(CH2CH2CI)2 1 

NC 



1 147 H2N 



1145 H2N-U- 2 ^^^N(CH2CH2CI)2 2 

NC 



1146 H2N-r 2 -^>-N(CH2CH2CI)2 3 

NC 



11^ 2 — ^^^>-N(CH2CH2CI)2 0 

CI 



1148 H2NJL 2 ^^N(CH2CH2CI)2 1 

CI 

1149 H2NJL. 2 -^KN(CH2CH2CI)2 2 

CI 

1150 H2N-ii- 2 -0-N(CH2CH2CI)2 3 

^ CI 

1151 H2N-iLl 2 -<pHN(CH2CH2CI)2 0 

F 
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CH3 

N ■N--^"=^CONH(CH2)nR2 



Ri(CH2)^C0NH'^ N-"^ 



Compd. No, Ri ni R2 



1158 



n 



1152 H2N-II- 2 —( yN(CH2CH2CI)2 0 



F3C 

1153 H2N-L 2 -^^J^N(CH2CH2CI)2 0 

CONH(CH2)2N(CH3)2 

1154 HjN-L 2 -^^^N{CH2CH2CI)2 q 

CI CI 

1155 HgN-L 2 -OhQ^N(CH2CH2CI)2 1 



1156 H2N-II- 2 -0-<Q^N(CH2CH2CI)2 2 

1157 H2N-5jl1 2 -^Q>-CH2N(GH2CH2GI)2 q 



NtCHsCHgCOg 

NH - — 



NH /r^ CH2CH3 

1159 H2N^ 2 -^^^^N-CHaCHaCI q 
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CH, 



RiCCHaUCONH ^ 



Compd. No. Ri m R2 n_ 

CH / — \ 
1160 H3C-N*- ^ ~\ VNCCHaCHaCOa 0 

CH3 "~ 



1161 



1163 



1162 HaC-S-^- ^ — ^^NCCHaCHaCOa 2 

CH3 



HaC-S^- 3 — ^>-N(CH2CH2CI)2 1 

CH3 



CH / — V 
H3C-N-' 3 -H^^^N(CH2CH2CI)2 3 

CH3 



CH /~~\ 
1^^"^ H3C-N-- 3 ^^^y-N(CH2CH2CI)2 0 

CH3 

1165 ^^^_^^^_3 3 -^h-N{CH2CH2CI)2 1 

CH3 CH, 



1166 H3C-N- 3 -^QkN(CH2CH2CI)2 2 

CH3 CH3 



1167 3 ^Q_N(CH2CH2CI)2 3 

CH3 ^CH3 
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CH; 



CONH(CH2)nR2 



Ri(CH2}^C0NH- ^ 



Compd. No> Ri m R2 n_ 

1168 HaC-^^- ^ — <f^VN{CH2CH2CI)2 0 



CH 



3 



^3 

CH 



'3 



HsC-N-^- 
CH3 



CH 



3 



CH 



3 



1173 H3cJ^ ^ -^^^^^N(CH2CH2C1)2 1 

CH3 




OCH 



3 



CH 

1169 3 Vn(CH2CH2CI)2 1 




OCH 



3 



CH 

1170 H,C-N-- ^ — ^ Vn(CH2CH2CI)2 2 




OCH3 



CH 

1171 H3C-N*- ^ — f >-N{CH2CH2CI)2 3 




OCH 



3 



1172 HaC-S^- 3 — <f Vn(CH2CH2CI)2- 0 




CN 



1174 unSr' 3 ^\-N(CH2CH2CI)2 2 



H3C-N+- 

CH3 CN 



1175 HgC-^!^- ^ — ^^-^(^'^a'^^z^'^z 3 

CH3 
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CH3 
N N 



R,(CH2)^CONH- ^^N-^ 



<,'^Y^^CONH(CH2)nR2 



Compd. No. Ri m R2 n_ 

1176 HgC-^^- 3 — /^^N(CH2CH2C1)2 0 



CH 



i3 



CH 



3 



CH 



'3 



CH 



3 



HgC-N-^ 
CH 



CI 



CH 

1177 H3C-N*- 3 — f Vn(CH2CH2CI)2 1 



CI 



1178 HaC-S^- 3 — /3-^(^^2^"2'^')2 2 



CI 



CH 

1179 H3C-N-- ^ — /Vn(CH2CH2CI)2 3 



CI 



CH 

1180 HaC-N-^ 3 — ^3-'^(^^^2CH2CI)2 0 

CH3 

1181 H3c4^- 3 — <Q-N{CH2CH2CI)2 0 

CH3 CF3 

1182 Mr-S"' 3 -^f~\-N(CH2CH2Ci)2 q 



H3C-N*- 

CH3 'CONH(CH2)2N(CH3)2 



1 183 u c-^-- 3 — f Vn(CH2CH2CI)2 0 



3 CH 




3 
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CH3 

-N N 




CONH(CH2)nR2 



Compd. No. Ri m 



1184 H3C-^- 3 -<pKN(CH3CH2CI)2 

CH3 H3C 



CH3 H3C 



1185 H3C-I5- 3 VN(CH2CH2CI)3 



1186 H3cT- 3 -^_>-N(CH2CH,CI). 

CH3 H3C 



9^3 3 — fy-NCCHgCHaCOa 




1187 H3C-N+ 

CH3 H3CO' 



1188 H3ci^''- 3 -^N(CH,CH,C1): 

CH3 H3CO 

CH3 H3CO 

CH3 H3C0 



;2 




1189 V"3 3 >-N(CH2CH2CI)2 

^^^^ H3C-N*- ^ ^—^ 



1190 9^3 ^ ^ )-N(CH2CH2CI)2 

H3C-N*- ^ 




CH3 NC 



1191 ^30-15- 3 -^_y-H{^CU^OH^O\)^ 



129 



EP0 711 768 A1 



Ri{CH2)mC0NH 



H 



CH3 



CH / \ 

1195 H3C-N-- 3 —( >-N{CH2CH2CI)2 0 

CH 



Compd. No. Ri m R2 n 

1192 H^C-k-- 3 — <^^N(CH2CH2CI)2 1 

CH3 ^ /T-^^ 

1193 H3C-N*- 3 -fj-N{CH2CH2CI)2 2 

1194 H3C-S- 3 -^P^N(CH2CH2CI)2 3 




NC 




3 CI 



1196 H3C-N-"- 3 -^_J^N(CH2CH2CI)2 1 

CH3 




ci' 



1197 HaC-^- 3 -^fVN(CH2CH2CI)2 2 

CH3 ci' 




1198 j^^c-?- 3 -0-N(CH2CH2CI)2 3 

CH3 CI 



9H3 ^ _^r\ 

CH3 F 



1199 H3C-N-- 3 -f VN(CH2CH2CI)2 0 
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•pHa 
-N N- 



ffy_^/'^T^CONH(CH2)„R2 
Ri(CH2)„,CONH-"^-'^^N'-k^ 



1207 



CH3 

1203 H3C-N*- 
CH3 



CH 



3 



H3C-N*- 
CH3 



H 



Compd. No. Ri m R2 n 

1200 H3ci- 3 -Hp^N(CH2CH2CI)2 0 

CH3 F3C 

1201 H3ci- 3 -<p>-N(CH2CH2CI)2 0 

CH3 CONH(CH2)2N(CH3)2 

1202 H3ci- 3 -^KN(CH2CH2CI)2 0 

-CHa CI CI 



3 -0-^^-N(CH2CH2CI)2 1 



1204 H3C-S- 3 -0-{3-N(CH2CH2CI)2 2 
CH3 

nOI 9^3 o ^f^CHgNlCHgCHaCOa o 

^^•^ HgC-N^- ^ ^ 



NCCHgCHaCOg 

CH3 



y— N CH2CH3 

CH3 2 _^^^^N_CH2CH2CI 0 
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Compd. No. Ri m ^ n 

1208 CHa-N^N- 1 _^^N(CH2CH2CI)2 0 

1209 CHa-N^N- 1 — ^^y-N(CH2CH2CI)2 3 

1210 CHg-N^N- 1 _^:^^^^^N(CH2CH2CI)2 0 

CH3 

1211 CHa-N^N- 1 — /^^N{CH2CH2CI)2 0 

CI 

1212 CH3-N^N- 1 — /^\-N(CH2CH2CI)2 0 

CH3 

1213 CHa-N^N- 1 — ^^N(CH2CH2CI)2 0 

CFa 

1214 CHa-N^N- I — <Q^N(CH2CH2CI)2 Q 

CI 

1215 CHa-N^^N— 1 — <^^\-N(CH2CH2CI)2 0 

CN 
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CONH(CH2)nR2 



Ri(CH2)„CONH'^ 



Compd. No. Ri m R2 n 



1216 CH3-N N- 



1217 CH,-N N- 



— (^^^^N(CH2CH2CI)2 0 
— ^^NiCHaCHgCOg 3 



1218 CHa-N^N- 2 — ^^^N(CH2CH2CI)2 0 

CH3 

1219 CHa-N^N- 2 -h(^^N(CH2CH2CI)2 0 

CI 

1220 CHa-N^N- 2 -H^^^N(CH2CH2CI)2 0 

CH3 

1221 CHa-N^N- 2 — <Q^N(CH2CH2CI)2 0 

CF3 

1222 CHa-N^N- 2 -H^^~y-N(CH2CH2CI)2 q 




1223 CHa-N^N- 2 — ^~y-N(CH2CH2CI)2 0 

. CN 
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CH3 

N .N^-*:^cONH(CH2)nR2 



Corapd. No. Ri m R2 



1224 CH3-N N- 



1225 CH,-N N— 



— ■^^-N(CH2CH2CI)2 0 
— ^^^^N(CH2CH2CI)2 3 



1226 CHg-N^^^N- 3 _^^^J^N(CH2CH2C1)2 0 

CH3 

1227 CHa-N^N- 3 — ^^^^N(CH2CH2CI)2 0 

CI 

1228 CHg-N^N- 3 — /~\-N(CH2CH2CI)2 0 

CH3 

1229 CH3-N^N- 3 — ^Q^N(CH2CH2CI)2 0 

CF3 

1230 CHa-N^N- 3 — (Q)-N(CH2CH2CI)2 Q 

CI 

1231 CHa-N^N- 3 — /~\-N(CH2CH2CI)2 0 

CN 
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CHa 

'^^/'^■|r^VCONH{CH2)nR2 



Ri(CH2)„C0NH^ N-^^ 



Compd. No. Ri m R2 



oh/ 



ch/ 



CH 



3 



oh/ 



oh/ 



oh/ 
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n 



1232 CH3-;:n'^N- 1 -Hr^N(CH2CH2Cl)2 0 

oh/ \— / \=/ 

1233 CH3-;;;N^N- 1 — /"A-NCCHaCHgCOj 3 

ch/ — ^ \=/ 



1234 CH3-;N ^N- 1 — ^^^N{CH2CH2C1)2 0 

CH3 



1235 CH3;n n- 1 — <^^>-N(CH2CH2Cl)2 0 

CI 



1236 OWy^H^ ^N- 1 — fy-N(CH2CH2CI)2 0 




CH 



3 



1237 9^3/^ ^N- 1 -hQ>-N(CH2CH2CI)2 0 

CF3 



1238 CH3-;n ^n- X -h^J-n(CH2CH2CI)2 o 

CI 



1239 CH3;n ^n- 1 — ^^N(CH2CH2CI)2 0 

CN 
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-N -N^<5>_cONH(CH2)nR2 



Ri(CH2)mC0NH 



H 



Compd. No. Ri m R2 n_ 

1240 CH3-;n'^n- 2 ^^^N(CH2CH2CI)2 0 



1241 CH3-+N N- 



CH3/ 
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— ^^^y-N(CH2CH2CI)2 3 



1242 C;_H3-^N ^N- 2 — ^j^N{CH2CH2CI)2 0 

CH3 



1243 CH3-;N N- 2 — ^^>-N(CH2CH2CI)2 0 

CI 



1244 CH3;N ^N- 2 — ^A-NCCHgCHgCOg 0 

CH3 



1245 CH3-;N N- 2 -/ Vn(CH2CH2CI)2 0 

CH3/ ^ 




CF 



3 



1246 CHa^N^^N- 2 — <f^-N(CH2CH2CI)2 q 




CI 



1247 CHa^N N- 2 — /~\-N(CH2CH2CI)2 0 

CN 
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jfy^/^r^CONH(CH2)oR2 



H 



Compd. No. Ri m R2 



n 



CH3/ 



ch/ 



CH3/ 



1248 CH3-;n N- 3 -/~Vn(CH2CH2CI)2 0 



1249 CH3-;n N- 3 VNCCHaCHgCOa 3 

CH3 



1250 CH3-;n^n- 3 -nf V-NCCHaCHgCOs 0 

CH3 ^z=/ 

CH3 



1251 CH3;N ^N- 3 --^^N(CH2CH2CI)2 0 

CI 



1252 CH3-;N ^N- 3 — Q^N(CH2CH2CI)2 0 

CH3 



1253 CH3;n ^n- 3 -hQ>-n(CH2CH2CI)2 0 

CF3 



1254 CH3-;n N- 3 y-NCCHgCHaCOz q 

CI 



1255 CH3-;n ^n- 3 — /"VNCCHgCHzCijz 0 

CN 
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Ri(CH2)mC0NH 




CONH{CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



1256 



CH3 

H3C-N— 



3 — (^^-N(CH2CH2CI)2 0 



1257 



CH3 

H3C-N— 



-N{CH2CH2CI)2 1 



1258 



CH3 
H3C-N— 



-N(CH2CH2CI)2 2 



1259 



CH3 



H3C-N- 



3 — <^j|^N(CH2CH2CI)2 3 



1260 



1261 



1262 



CH3 
H3C-N— 



9H3 
H3C-N— 



9H3 
H3C-N— 




^^^^N{CH2CH2CI)2 0 
"CH3 

^ V.N{CH2CH2CI)2 1 
CH3 





N(CH2CH2CI)2 2 
■CH3 



1263 



CH3 
H3C-N— 




^^^^i-N(CH2CH2CI)2 3 
■CH3 
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CH3 

N .N-^.-'-^=5>_C0NH(CH2)nR2 



Compd. No. Ri m R2 n_ 

1264 HaC-^- 3 -0-N(CH2CH2CI)2 0 



H3C-N— 



OCH 



3 



1265 H3C-S- 3 -nf Vn(CH2CH2CI)2 1 




OCH 



3 



1266 H3ci- 3 ^fVN(CH2CH2CI)2 2 



OCH 



3 



1267 H3C-S- ^ -^Q^N(CH2CH2CI)2 3 

OCH3 

1268 H3C-N- 3 ^Q^N{CH2CH2CI)2 0 

CN 

1269 u ^ S^' 3 ^f^N(CH2CH2CI)2 1 



CN 



1270 3 — f yN(CH2CH2Cl)2 2 

H3C-N- \=( 

CN 



1271 HaC-^- ^ -hQkN(CH2CH2C1)2 3 

CN 
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CH3 



-CONH(CH2)nR2 

Ri(CH2)n,CONH- 



H 



Compd. No. Ri m R2 



n 



1272 H3C-S- ^ — <f Vn(CH2CH2CI)2 0 




CI 



CH / — \ 

1273 H3C-N- 3 -<^3-N(CH2CH2Cl)2 1 

CI 

1274 H3C-S- ^ -^Qh-N(CH2CH2CI)2 2 

CI 



1275 H3C-S- ^ — ^-N(CH2CH2CI)2 3 

CI 

1276 HaC-^- 3 — <Q^N(CH2CH2CI)2 0 

F 

1277 H3C-S- ^ ~^ Vn(CH2CH2CI)2 0 




CF 



3 



1278 9^3 3 —( y-N{CH2CH2CI)2 0 

H3C'~N — 




CONH(CH2)2N(CH3) 



2 



1279 H3C-S- ^ — ^^^N(CH2CH2CI)2 0 




CH 



3 
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-N N- 
Ri(CH2)mCONH'^ N 




CONH(CH2)nR2 



Compd. No. Ri m ^2 



n 



1280 HacJ- 2 — fVN(CH2CH2CI)2 1 




H3C 



1281 ^^c-^- 3 -<QkN(CH2CH2CI)2 2 

H3C 

1282 HgC-^- ^ -np^NCCHaCHgCOg 3 

H3C 

1283 H3C-S- 3 — ^_N{CH2CH2CI)2 0 

H3C0 

1284 H3C-^- 3 -H^-N{CH2CH2CI)2 1 

H3CO 

1285 9'^3 •:, — ^^^Vn(CH2CH2CI)2 2 
H3C-N— ^ )=/ 

H3CO 



1286 9H3 — /y-N(CH2CH2CI)2 3 

H3C-N- )=/ 

H3CO 



1287 9*^3 3 — /~\-N(CH2CH2Cl)2 0 

H3C~N — 




NC 
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N N----^CONH(CH2)nR2 



Compd. No. Ri m R2 



n 



1288 ^ -^p>-N(CH2CH2CI)2 1 

NC 

1289 H^C-l- 3 -Hp>-N(CH2CH2CI)2 2 

NC 

1290 H3C-S- 2 — ^>_N(CH2CH2C1)2 3 

NC 



1291 H^C-l- ^ -H^-N(CH2CH2CI)2 0 

CI 

1292 HgC-^- 3 — ^^N(CH2CH2CI)2 1 

-CI 

1293 HacJ- ^ — Q-N(CH2CH2CI)2 2 

CI 



1294 9^^ 3 -i Vn(CH2CH2CI)2 3 

H3C-N- ^ >=/ 

CI 



1295 H3C-S- ^ — ^^N(CH2CH2CI)2 0 

F 
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CHg 

,N N 



CONH(CH2)nR2 



Ri(CH2)„,CONH' ^ 



Compd. No. Ri m R2 n 

1296 H3ci- 3 -^N(CH,CH,C.). 0 

F3C 

CH3 „ "'y-^ 

CONH(CH2)2N{CH3)2 



1298 



CH3 

1299 H3C-N- 



1301 



1297 H3C-r5- 3 ^yHN(CH2CH2CI)2 Q 



9H3 3 — ^^^N(CH2CH2CI)2 0 

H3C— N — 




CI CI 



3 -0-<^^^-N(CH2CH2CI) 



2 1 



CH3 _n^^ 
1300 H3C-N- 3 



0-<^ y-N(CH2CH2CI)2 2 



CH3 - — (fy-CH2N{CH2CH2CI)2 0 

H3C-N- ^ 




N(CH2CH2CI) 



2 



1302 3 \=/ 0 

H3C-N- J ^ 



CH2CH3 

CH3 - V-N-CHoCHpCI 



1303 H3C-!5- 3 ^^^N-UM2UM20. 0 
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RiCCHaLCONH 



CH3 
H 




CONH(CH2)nR2 



Compd. No. Ri 



m 



n 



1304 



NH 

HoN-ll-NH- 



-N(CH2CH2C1)2 0 



1305 



NH 



-NCCHgCHgCOg 1 



1306 



NH 

HgN-JL-NH- 



fV-N(CH2CH2CI)2 2 



1307 



NH 

HoN-il-NH- 



-N(CH2CH2CI)2 3 



1308 



1309 



NH 

H2N-IL-NH- 



NH 



HaN-U-NH- 




N(CH2CH2CI)2 0 
CH3 




N(CH2CH2CI)2 0 
OCH3 



1310 



NH 

H2N-IL-NH- 




-N(CH2CH2CI)2 0 



CN 



1311 



NH 

HgN-l^NH- 




'^^^^N(CH2CH2C1)2 0 
CI 
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Ri(CH2)mC0NH 



CH3 

,N N 

H 




CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



1312 



NH 

h,n-1Lnh- 



^^-N(CH2CH2CI)2 0 
F 



1313 



1314 



NH 



NH 

H2N-U-NH- 



f^-N(CH2CH2CI)2 0 
CF3 




-N(CH2CH2CI)2 0 



1315 



NH 
H2N-JI-ISIH- 



f~\-N(CH2CH2CI)2 0 



H3CO 



1316 



NH 
HgN-IL-NH- 




-N(CH2CH2CI)2 0 



NC 



1317 



NH 

HaN-^NH- 




-N(CH2CH2CI)2 0 



CI 



1318 



NH 

H2N-II-NH- 




-N(CH2CH2CI)2 0 



1319 



NH 

HoN-JLnH- 



^^~\-N(CH2CH2CI)2 0 




F,C 



145 



EP0 711 768 A1 



CH3 

-N N--^^s^^CONH(CH2)nR2 



R,(CH2)„C0NH' ^ 



Compd. No. Ri m R2 



1321 



1322 



1323 HaN-iLNH— 3 -H^^\-N(CH2CH2CI)2 3 



NH 



n 



1320 HgN-JLNH— ^ — ^HN(CH2CH2CI)2 0 



HgN^L-NH— 3 _^^_N(CH2CH2CI)2 1 

HsN-JLnh— 3 -^-N(CH2CH2CI)2 2 



fx 



1324 H2N-II-NH— 3 -^_^N(CH2CH2CI)2 0 

CH3 

1325 HsnJLnh- 3 ^ Vn(CH2CH2CI)2 0 




OCH 



3 



1326 3 — <f Vn(CH2CH2CI)2 0 




CN 



1327 H2N-iLNH- 3 -hQ^N(CH2CH2CI)2 0 

CI 
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CH3 

N 



Rl{CH2)n,C0NH 



CONH{CH2)nR2 



H 



Compd. No. R 



m 



R2 



n 



1328 



1329 



NH 
H,N-U-|MH- 



NH 
HoN-ILnh- 




^ ^N(CH2CH2CI)2 0 
F 

^^~V-N(CH2CH2CI)2 0 
CF3 




1330 



NH 

HgN-lL-NH- 




-N{CH2CH2CI)2 0 



HaC 



1331 



NH 
HgN-U-NH- 



f^^V-NCCHaCHaCOa 0 



H3CO 



1332 



NH 
HgN-lL-NH- 




-N(CH2CH2CI)2 0 



NC 



1333 



NH 

HaN-lJ-NH- 




-NCCHaCHgCOa 0 



CI 



1334 



NH 
HaN-Jl-NH- 




-N(CH2CH2C1)2 0 



1335 



NH 
HoN-U-NH- 




-N(CH2CH2C1)2 0 



F,C 
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R,(CH2)„C0NH-''^~^N-'^ 



Compd. No. Ri ni R2 



1336 



1339 



n 



H^C-l^- ^ --^-N{CH2CH2CI)2 0 



1337 HaC-t"- ^ -<Q^N(CH2CH2CI)2 



1338 H3C-§- ^ -^-N(CH2CH2CI)2 2 



1340 HaC-i- 1 -^Qh-N(CH2CH2CI)2 0 

CH3 



1341 HaC-i*^- 1 — ^KN(CH2CH2CI)2 0 

OCH3 

1342 HaC-i!^- 1 ^Qy-N(CH2CH2CI)2 Q 

CN 



1343 H3C-S*- 1 ~\ V-f^CCHaCHaCOa 0 




CI 
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CONH(CH2)nR2 



Ri(CH2)„,C0NH ^ 



Compd. No. Ri m R2 n 

1344 HgC-i^- 1 — Q>-N(CH2CH2CI)2 0 

F 

1345 1 -HfVN{CH2CH2CI)2 0 




CF. 



3 



CH 

1346 H3C-S-- 1 — f\-N(CH2CH2CI)2 0 

H3C 

1347 H3C-S-- 1 — /Vn(CH2CH2CI)2 0 

H3C0 

1348 HgC-i^- 1 — ^^N(CH2CH2CI)2 0 

NC 

CH3 /7-\ 

1349 H3C-S*- 1 — f^N(CH2CH2CI)2 0 

CI 

1350 H^C-V- 1 -^^^NCCHaCHaCOa Q 

F 



CH 

1351 H,C-S-- 1 -4 Vn(CH2CH2CI)2 0 




F3C 
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CH3 



f V_<J'^jr^CONH(CH2)„R2 



Compd. No. Ri m R2 



1352 



1354 



1355 



HgC-S*^- ^ — <^-N(CH2CH2CI)2 0 



1353 9^3 
H3C-S+- 



CH3 
H3C-S+- 



CH / — \ 
H3C-S-- 3 -H^^J^N(CH2CH2CI)2 3 



3 — <^^^KN(CH2CH2CI)2 1 
3 — (^^^NCCHgCHgCOg 2 



1356 HjC-S^^- 3 ^Q^N(CH2CH2CI)2 0 

CH3 

1357 HaC-i-^- 3 — <f~VN(CH2CH2CI)2 0 




OCH3 



1358 H3C-i-"- 3 -hQ-N(CH2CH2CI)2 0 

CN 



1359 w^c-^l 3 — ^^-'^(^^^aCHgCOa 0 

CI 
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CH3 

N .N^^i^_cONH(CH2)nR2 



Compd. No. Ri m R2 n_ 

1360 3 -hQ)-n(ch2CH2CI)2 0 

F 

1361 3 -<rVN(CH2CH2CI)2 0 




CF. 



3 

1362 HaC-i- 3 _H^>-N(CH2CH2CI)2 0 

H3C 

1363 HaC-i^- 3 ^^^N(CH2CH2CI)2 0 




H3CO 

1364 HgC-i^- 3 — <p^N(CH2CH2CI)2 0 

NC 

1365 HgC-^!^- 3 — ^HN(CH2CH2CI)2 0 

CI 

CH3 

1366 H3C-S-- 3 -^^jKNCCHgCHaCOa q 

F 



1367 H^C-l^- 3 — (f Vn(CH2CH2CI)2 0 




F3C 
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N N- 



Ri(CH2)mC0NH ^ 



f^^/'^^r"^CONH(CH2)„R2 



Compd. No. Ri m R2 



1368 



1371 



H3C-S*- 
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n 



H^C-t*- ^ --^^N(CH2CH2CI)2 0 



1369 4 -H^^\-N(CH2CH2CI)2 1 

H3C~S''''" 



1370 H^C-l^- -hQ^N(CH2CH2CI)2 2 



H^C-l-- — Q^N(CH2CH2CI)2 3 



1372 ^ ^ 5^' 4 -/~Vn(CH2CH2CI)2 0 




CH 



3 



1373 H^C-l^- 4 — (Q>-N(CH2CH2CI)2 0 

OCH3 



1374 HjC-l*- 4 -hQ-N(CH2CH2CI)2 0 

CN 



1375 HgC-i*^- 4 — <Q>-N{CH2CH2CI)2 0 

CI 
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CH3 
-N N- 

R,(CH2)„,C0NH'^ N 



-CONH(CH2)nR2 



Compd. No. Ri m R2 n_ 

1376 HgC-i*^- 4 — <f^N(CH2CH2CI)2 0 



^^^^ H3C-i- -( Vn(CH2CH2CI)2 0 




F 




CF; 



3 

1378 HgC-i^- 4 — ^^^^^NCCHgCHgCOz 0 

H3C 

Qj_j 

1379 H3C-S-- 4 — /3-N(CH2CH2CI)2 0 



H3CO 



1380 H3C-S*- 4 — f Vn(CH2CH2CI)2 0 



9^3 , 

NC 

CH / 

1381 H3C-S*- 4 ~\ y-N{CH2CH2Ci)2 0 

CI 

1382 HgC-^-^- 4 y-N(CH2CH2CI)2 Q 





F 



CH 

1383 H3C-S*- 4 — <f V-NCCHaCHaCOz 0 




F3C 
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CH3 

f| 'V^/'^ r^CONH{CH2)„R2 
Ri(CH2)„C0NH''^-^^N 




Compd. No. Ri m R2 



1391 H2N-L. 1 _H^^N(CH2CH2CI)2 0 

CI 



n 



13g4 H2NJ- 1 --^^^J>-N(CH2CH2CI)2 0 

1385 HaNJi- 1 _H^^^N(CH2CH2CI)2 1 

1386 HgN-iJL- 1 -hQ^N(CH2CH2CI)2 2 



1387 H2N-L 1 — ^^N(CH2CH2CI)2 3 



1388 HaN-Li- 1 — (^^^J)-N(CH2CH2C1)2 0 

CH3 



1389 HaN-L 1 -<Qh-N(CH2CH2CI)2 0 

OCH3 



1390 h2nJl1 1 -0-N<CH2CH2CI)2 0 

CN 



154 



EP0 711 768 A1 



CHa 

R,(CH2)„C0NH'^ N 




CONH(CH2)nR2 



Corapd. No. Ri m R2 



1397 HgN-li— 1 — <^^^N(CH2CH2CI)2 0 

CI 

1398 H2N-JL. 1 -^P^N(CH2CH2CI)2 0 

F 

1399 H2N-JL. 1 — <^-N(CH2CH2CI)2 0 

F3C 



n 



1392 H2N-II— 1 —X >-N(CH2CH2CI)2 0 




F 

NH 

1393 HpN-UL- 1 — (f VN(CH2CH2CI)2 0 




CF 



3 



NH /r-\ 

1394 HaN-lL- 1 — fJ-N(CH2CH2CI)2 0 

H3C 

NH /-^ _ 

1395 H2N-U— 1 ^^^Vn(CH2CH2CI)2 0 

H3CO 

NH // v\ 

1396 HgN-L 1 — </ y-N(CH2CH2CI)2 0 



NC 
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CH3 

N .N.^/^cONH{CH2)nR2 



Compd. No. Ri m Ra n 

1400 HgNJi— 3 -^^^y-N(CH2CH2CI)2 0 



NH 



1401 HgN-JJ— 3 — ^ •^N(CH2CH2CI)2 



NH / — \ 
1^02 HgN-U— 3 — ^ Vn(CH2CH2CI)2 2 



NH r-^ 
1403 H2N-U— 3 — // y-N(CH2CH2CI)2 3 



NH 

1404 H2N-II— 3 —( Vn(CH2CH2CI)2 0 



CHa 

1405 HoN-JL. 3 — /~Vn(CH2CH2CI)2 0 



OCH 



3 



1406 HgN-L 3 -^QkN(CH2CH2CI)2 0 



CN 



1407 H2N-L 3 — ^^-'^(^^^zCHgCOj 0 

CI 
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CHa 

N N--^'*^CONH(CH2)nR2 



Ri(CH2)^C0NH'^ 



Compd. No. Ri ni R2 



n 



1408 H,N-ii— 3 —( Vn(CH2CH2CI)2 0 



157 




F 

1409 H2N-JL 3 — (/ y-N(CH2CH2CI)2 0 




CF3 



1410 H2N-II- 3 -^^^N(CH2CH2C1)2 0 

H3C 



1411 HgN-L 3 -f_y-N(CH2CH2CI)2 0 




H3CO 



1412 HaN-L 3 — <f_y-N(CH2CH2CI)2 0 




NC 



1413 HN-L 3 -.Q>-N{CH2CH2CI)2 0 



CI 



1414 H^T. 3 ^/_>-N(CH2CH2CI)2 0 



F 



1415 HgN-JL- 3 -/J>-N(CH2CH2CI)2 0 

F3C 
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CH3 

R,(CH2UCONH^^ N 




CONH(CH2)nR2 



Compd. No. Ri m R2 n 



1416 



1417 



1421 



1423 



0 — ^^^^N(CH2CH2CI)2 0 



1418 i y— 0 V-N(CH2CH2CI)2 0 
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CH 



3 



1419 ^ — <f>-N(CH2CH2CI)2 0 




CI 



1420 \J~ 0 \ Vn{CH2CH2CI)2 0 




CH 



'3 



^j^^^— 0 -<^-N(CH2CH2CI)2 0 



CF. 



3 



1422 — 0 — ^^^^^NCCHgCHgCOg 0 

CN 



0 — Q>-N(CH2CH2CI)2 0 



CI 
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CHa 

n -y./" jr^CONH(CH2)„R2 




Compd. No. Ri m R2 n 



1424 



1425 



<r^^>— 1 — ^^>-N(CH2CH2CI)2 0 

<r^— 1 — ^^NCCHaCHaCOa 0 



1426 (~\ — 1 — <f^^y-N{CH2CH2CI)2 0 



N 




CH 



3 



1427 ^ ^^^^J)-N(CH2CH2CI)2 0 

^ CI 



^"^^^ ^ Vn(CH2CH2CI)2 0 



CH 



3 

1429 ^ -^Q>-N(CH2CH2CI)2 0 

CF3 

1430 ^^y~ 1 -^Q-N(CH2CH2CI)2 0 

CN 



1431 ^^^^^ ^ — ^3~^(^^2CH2CI)2 0 

01 
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N N-^^^cONH(CH2)„R2 



Compd. No. Ri m ^2 



1432 



1433 



0 — <^^^N(CH2CH2CI)2 0 



CH, 



<r^^— 0 — (^^N{CH2CH2CI)2 3 



CH, 



1434 ^ —^^-'^(^'^2^^201)2 0 



CH3 



CHo- 



0 — ^^"Y-NCCHaCHgCOs 0 




1435 /. 

1436 ^ — <Qh-N(CH2CH2CI)2 0 

1437 ^ ~^ Vn(CH2CH2CI)2 0 




CF 



3 



1438 i^J- 0 -^_;;^N(CH2CH2CI)2 0 

CH, 




CN 



1439 ^ ~^ >-N(CH2CH2CI)2 0 




CH, 



01 
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CH3 

N -N...,.-'-^^cONH(CH2)nR2 



R,(CH2)„,C0NH-^ 



Compd. No. FJi m _R2 n_ 

rv 



1441 



1440 <^ 1 -H^^^J-N(CH2CH2CI)2 0 



CH3 



c'h 



<f^^>— 1 — <^^^^^N(CH2CH2CI)2 3 



1442 ^^^}— 1 — ^^^N(CH2CH2CI)2 0 




1443 V/~ ^ -^^^^NiCHgCHaCDa 0 

1444 ^ -^Qh-N(CH2CH2CI)2 0 

CH3 

1445 (~)— 1 -H^-N(CH2CH2CI)2' 0 

CH3 ^"^3 

1446 C^y- 1 -<Q^N(CH2CH2CI)2 0 



1447 ^ -hQ^N(CH2CH2CI)2 0 
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N N^,^^^cONH(CH2)nR2 



Compd. No. m R2 



1449 



1450 



1451 



1454 



NH 
HoN-L 



NH 



NH 

H->N-U— {}— 0 — ^ Vn(CH2CH2CI)2 3 



NH 
H,N-L 



NH 



n 



NH /— , 
1448 ^2'^-^^-\_/— ° — ^^J>-N(CH2CH2CI)2 0 



^^^> — 0 — (^^-N(CH2CH2CI)2 1 



HaN-l^H^^^)— 0 — ^^N{CH2CH2CI)2 2 



NH 

1452 H2N-IL-/ V- 0 _^^y.N(CH2CH2CI)2 0 




CH 



3 



NH . — . 
1453 H2N-»U^_^ 0 — 0-f^(CH2CH2CI)2 0 



OCH 



3 



0 — Q>-N(CH2CH2CI)2 0 



CM 



1455 *^2N-"— 0 — QkN{CH2CH2CI)2 0 



CI 
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CHg 



Compd. No. ^1 m R2 



n 



1456 HgN-lL^ \_ Q _J ^N(CH2CH2CI)2 0 



NH 



1458 



F 



1457 "aN-'^-Q^— 0 — ^3-'^(^'^2^^2C')2 ^ 



CF 



3 



NH — . 
H2N-"-^^_^ 0 — ^^^N(CH2CH2CI)2 0 



H3C 



NH 

1459 H2N-IL-/ \_ 0 — f >-N(CH2CH2CI)2 0 




H3CO 



NH — . 

1460 ^2N-"-^^_J)— 0 — fjHN(CH2CH2CI)2 0 

NC 

NH 

1461 H2N-U— ^^^^ 0 — Hfj-N(CH2CH2CI)2 0 

CI 

NH . — 

1462 HgN-IL-^^N^ ^ — fjKN(CH2CH2CI)2 q 



NH — ^ 
1463 ^2'^"""^^~\_/~ 0 — /Vn{CH2CH2CI)2 0 



F3C 
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CHg 



JP^^/^J^C0NH(CH2)„R2 



R,(CH2LC0NH-^ N 



Compd. No. Ri m R2 



1465 



,0 



n 



1464 jf^ — 0 — (^^^^y-NCCHaCHgCOg 0 



1466 [f >^ — 0 ^ y-N(CH2CH2CI)2 2 



1467 



(fj> — 0 — <^^J^N(CH2CH2CI)2 3 



1468 (f^j^ 0 Vn(CH2CH2CI)2 0 



1469 Q>_ 0 ^^J)-N(CH2CH2CI)2 0 

OCH3 

1470 (fj^ 0 -^Q>-N(CH2CH2C1)2 0 



CN 



1471 ^ — ^^^-NCCHgCHgCOz 0 

CI 
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CH3 



R,(CH2)^C0NH''^^^N'^ 



Compd. No. Ri m R2 



n 



1473 



1472 0 -H(y-'^(^"2CH2Cl)2 0 



1475 Q- 




F 



[Tj^ 0 — ^-N(CH2CH2CI)2 0 



CF 



3 



1474 [fj>_ 0 -^^^^J-N{CH2CH2CI)2 0 

H3C 



0 — ^^^^N{CH2CH2CI)2 0 
H3CO 



1476 Ij— 0 



^y^^^N{CH2CH2CI)2 0 
NC 



1477 [Q— 0 — ^ 




N(CH2CH2CI)2 0 

cr 



1478 (r5>- 0 -hQ)-N(CH2CH2CI)2 0 



F 



1479 0 -^^^N(CH2CH2CI)2 0 



F3C 
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CH3 
-N N. 

Ri(CH2)^CONH-^^ 



1480 



1481 



1482 



1483 



1484 



1486 



H 



H 



H 



-CONH(CH2)nR2 



Compd. No. Ri m ^2 



jfj> — 0 — ^^^-N(CH2CH2CI)2 0 



|f^^^^ — 0 — ^^^^N(CH2CH2CI)2 1 



(Tj^ 0 — ^^N(CH2CH2CI)2 2 



(j>— ^ — ^)-N(CH2CH2CI)2 3 



0 _H^^^N(CH2CH2CI)2 0 

CH3 



1485 [fj^- 0 — (Q^N(CH2CH2CI)2 0 



OCH 



3 



H 

(J— 0 -H^-N(CH2CH2CI)2 0 



CN 



1487 ^ — ^^y-'^<^^2CH2CI)2 0 



CI 
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CH3 
N N 



Ri(CH2)mC0NH 



H 



lY-^CONH{CH2)nR2 



Compd. No. Rr m R2 n_ 

1488 H2N- 3 -H^-N(CH2CH2CI)2 0 

1489 H2N- 3 — <^^^N(CH2CH2CI)2 1 



1490 



H2N- 3 — ^^N(CH2CH2CI)2 2 



1491 H2N- 3 — ^^^NICHgCHaCOg 3 



1492 H2N- 3 — .^J-N(CH2CH2CI)2 0 

CH3 

1493 HjN- 3 — <Q>-N(CH2CH2CI)2 0 

OCH3 

1494 H2N- 3 -hQkn(CH2CH2CI)2 0 

CN 

1495 H2N- 3 -hQ^N(CH2CH2CI)2 0 

CI 
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RiCCHaUCONH-^ N 



Compd. No. Ri m R2 



n 



1496 H2N- 3 — ^^^NCCHgCHaCDa 0 




1497 HgN— 3 — ^^|^N(CH2CH2CI)2 0 

CF3 

1498 H2N- 3 — ^^N(CH2CH2CI)2 0 

H3C 

1499 H2N- 3 -H^^NCCHaCHaCOa 0 

H3CO 

1500 3 — ^^NlCHgCHaCOs 0 

NC 

1501 H2N- 3 -<Q-N(CH2CH2CI)2 0 

CI 

1502 H2N- 3 -^Qkn(CH2CH2CI)2 0 

F 

1503 H2N- 3 — ^^N(CH2CH2CI)2 0 

F3C 
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N .N.^^^coNH(CH2)nR2 



Compd, No. Ri m ^2 



n 



1504 HO- 2 — <^^^^N(CH2CH2CI)2 0 

1505 HO- 2 — ^^N(CH2CH2CI)2 1 



1506 HO- 2 — / y-N{CH2CH2CI)2 2 



1507 HO- 2 — <^^^N(CH2CH2CI)2 3 



1508 HO- 2 — (^^N(CH2CH2CI)2 0 

CH3 

1509 HO- 2 -^Qk-N(CH2CH2CI)2 0 

OCH3 

1510 HO- 2 — ^^^N(CH2CH2CI)2 0 

CN 

1511 HO- 2 — ^^|y-N(CH2CH2Cl)2 0 

CI 
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RiCCHgLCONH 



CONH(CH2)nR2 



H 



Compd. No. ^1 m R2 



n 



1512 ho- 2 — ^^|^n(ch2ch2ci)2 0 

f' 

1513 HO- 2 — Q>-N(CH2CH2C1)2 0 

CF3 

1514 HO- 2 — /~\-N(CH2CH2CI)2 0 

H3C 

1515 HO- 2 — ^-N(CH2CH2CI)2 0 

H3CO 

1516 2 — ^-N(CH2CH2CI)2 0 

NC 

1517 HO- 2 — ^HN(CH2CH2CI)2 0 

CI 

1518 HO- 2 — (p>-N(CH2CH2CI)2 0 

F 

1519 HO- 2 — /~\-N(CH2CH2CI)2. 0 

F3C 
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CH, 

CONH{CH2)nR2 



r,{CH2)^conhJ-^n-^ 



Compd. No, Ri m ^2 



n 



1520 CH3-S— 2 — (^^^^h-N(CH2CH2CI)2 0 

1521 CH3-S— 2 — <^^^^N(CH2CH2CI)2 1 

1522 CH3-S— 2 — <^^^^^N(CH2CH2Ci)2 2 



1523 CH3-S- 2 — ^^N(CH2CH2CI)2 3 

1524 CH3-S- 2 -hQ>-N(CH2CH2CI)2 0 

CH3 

1525 CH3-S- 2 — ^^N(CH2CH2CI)2 0 

OCH3 

1526 CH3-S- 2 -hQ>-N(CH2CH2CI)2 0 

CN 

1527 CH3-S- 2 — /]3-N(CH2CH2CI)2 0 

CI 
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-N N- 



Compd. No. Ri m R2 n_ 

1528 CH3-S- 2 — ^^N(CH2CH2CI)2 0 

F 

1529 CH3-S- 2 — ^^N(CH2CH2CI)2 0 

CF3 

1530 CH3-S- 2 — ^^N(CH2CH2CI)2 0 

H3C 

1531 CH3-S- 2 -^pK-N(CH2CH2CI)2 0 

H3CO 

1532 CH3-S- 2 -^^-N(CH2CH2CI)2 0 

NC 

1533 CH3-S- 2 — <Q-N(CH2CH2C1)2 0 

CI 

1534 CH3-S- 2 -K^-N(CH2CH2CI)2 0 

F 

1535 CH3-S- 2 -^^^N(CH2CH2CI)2 0 

FaC 
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N N-.,--=5^_cONH(CH2)nR2 



Compd. No. 5^ m R2 n_ 

1536 ^ — <^^^^^N(CH2CH2CI)2 0 

1537 O^N- 0 — /~\-N(CH2CH2CI)2 1 



1539 Q N- 



1538 ^ — ^^NCCHaCHaCDa 2 



0 — ^^^^N(CH2CH2CI)2 3 



1540 0 -hQ>-N(CH2CH2CI)2 0 

CH3 

1541 ^O"^" 0 — ^^N(CH2CH2CI)2 0 

OCH3 

1542 0 -H^-N(CH2CH2CI)2 0 

CN 

1543 \^N- 0 — ^>-N(CH2CH2CI)2 0 

CI 
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Ri(CH2)mC0NH 



H 



Compd. No. Ri m R2 



n 



1544 "-vZ/^" ^ — <^^^^N{CH2CH2CI)2 0 

F 

1545 o 0 — <^^^^^N(CH2CH2CI)2 0 

CF3 

1546 ^ — ^^N(CH2CH2CI)2 0 

H3C 

1547 O^^f^- ^ — ^^N(CH2CH2CI)2 0 

H3CO 

1548 cT^N- 0 ^^^N(CH2CH2CI)2 0 

NC 

1549 \J^- 0 -hQ-N(CH2CH2CI)2 0 

CI 

1550 0 -^^N(CH2CH2CI)2 0 

F 



1551 cT^N- 0 ^_)-N(CH2CH2Cl)2 0 




F3C 
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CH3 

-N .N^-^^C0NH(CH2)nR2 



Ri{CH2)mCONH 



H 



Compd. No. Ri m R2 



n 



1552 ^CZ)^~ ^ — ^^^^NCCHgCHgCOa 0 



1553 ^ — Q)-N(CH2CH2CI)2 3 



1554 S,^^ ^N— 0 — <^J;^N(CH2CH2C1)2 0 

CH3 

1555 \J^~ ^ ^;Q^N(CH2CH2CI)2 0 

CI 



1556 S'^N- 0 ^fy-N(CH2CH2CI)2 0 




CH3 

1557 0 -hQ)-n(CH2CH2CI)2 0 

0CH3 

1558 0 -^Qk-n(CH2CH2CI)2 0 

CN 



1559 \_/N- 0 — <^^^^N(CH2CH2CI)2 0 

CI 
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CONH(CH2)nR2 



Ri(CH2LC0NH ^ 



Compd. No. Ri m R2 



n 



1560 CH3-*S^N- 0 — ^^^NiCHgCHgCOa 0 



1561 CH3-*S^N- 0 — ^^^J-N(CH2CH2CI)2 3 



1562 CH3-*S^N- 0 -^^)-N(CH2CH2CI)2 0 

CH3 

1563 CHa-^S^N- 0 — <^^N(CH2CH2CI)2 0 

CI 

1564 CH3--S^N- 0 — <Q>-N{CH2CH2CI)2 0 

CH3 

1565 CH3-^S^N- 0 — (^^N(CH2CH2CI)2 0 

OCH3 

1566 CH^-^S^H- 0 — ^^N(CH2CH2CI)2 Q 

CN 

1567 CHa-^S^N- 0 — <QkN(CH2CH2CI)2 0 

CI 
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CH, 



Ri(CH2)n,C0NH ^ 



Compd. No. Ri m ^2 



1569 



1571 



O N— 



n 



CH / — V 
1568 O N-' 3 -^^^^N(CH2CH2CI)2 0 



d^NV-^^ 3 — ^^N(CH2CH2CI)2 3 



1570 O^N?-"' 3 -H^-N(CH2CH2CI)2 0 

CH3 



,5.^3 3 ^^^N(CH2CH2CI)2 0 

CI 



1572 O'^N-^' 3 -Y~\-N(CH2CH2C1)2 0 




CH 



3 



1573 d^NV-^^ 3 — /~Vn(CH2CH2CI)2 0 




OCH 



3 



1574 3 -^_^N(CH2CH2CI)2 0 

CN 




1575 d^NV-^' 3 -^-N{CH2CH2CI)2 0 
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CH3 

N -N-^-^^coNH(CH2)nR2 



Compd. No. Ri m R2 n_ 

1576 HN^N- 1 — ^^^^NCCHaCHgCOa 0 



1577 



HN^N- 1 — <Qk-N(CH2CH2CI)2 3 



1578 HN^^ N- 1 — ^^J>-N(CH2CH2C02 0 

CH3 

1579 HN^N- 1 — <p^N(CH2CH2CI)2 0 

CI 

1580 HN^N- 1 -hQ^N(CH2CH2CI)2 0 

CH3 

1581 HN^N- 1 — <^^N(CH2CH2CI)2 0 

OCH3 

1582 HN^N- , — <Qh-N(CH2CH2C1)2 Q 

CN 



1583 HN^N- 1 ^Q^N(CH2CH2CI)2 0 

CI 
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Ri{CH2)n,C0NH 



CH3 
H 




CONH(CH2)nR2 



Conipd. No. Ri 



m 



R2 



n 



1584 



NH NHo 

HoN N' 
H 



0 — ^^^^y-N(CH2CH2CI)2 0 



1585 ^^CH2-N^N- 1 ^^-N(CH2CH2CI)2 0 



1586 



1587 



CH2-N N— 1 




f^N(GH2CH2CI)2 0 
CH3 



<Q)-ch2-n;^n- 1 



fy-N(CH2CH2CI)2 0 

bi 



1588 



HOOC- 



-N(CH2CH2CI)2 0 



1589 



N- 



2 — (^KN(CH2CH2CI)2 0 



1590 



0 



-N(CH2CH2CI)2 0 



1591 



N 



N 
CH3 



0 



-NCCHsCHgCOs 0 
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CH3 

-N .N-^-^CONH(CH2)nR2 



Ri(CH2)mC0NH 



H 



Compd. No. Ri m R2 



n 



1592 H2N-JLNH— 1 — CONH-hQ>-N(CH2CH2CI)2 3 

1593 HgN-L 1 — CONH-.^»-N(CH2CH2CI)2 3 



1594 



/ \ 

H3C-S*- 2 CONH-/ V-NCCHgCHsCOa 3 



CH3 y k 

1595 H3C-N*- 1 — CONH-/ \-N{^^2^'^2^')2 3 

CH3 ^ 



1596 H2N-JLNH- 1 Vn(CH2CH2CI)2 0 



CH 



3 




CO-N O 



1597 H,N-11— 1 >-N(CH2CH2CI)2 0 




CO-N^^ O 

1598 H3C-S-- .2 -/^N{CH2CH2CI)2 0 



1599 H3C-N-- 1 — <f^N(CH2CH2CI)2 0 



CO-N O 



180 



EP0 711 768 A1 



CHa 

-CONH(CH2)nR2 

Ri(CH2)n,C0NH' 



H 



Compd. No. Ri m 





R2 


n 




■N(CH2CH2CI)2 


0 


N N 








■N(CH2CH2CI)2 


0 










■NCCHaCHgCOa 


0 










-N(CH2CH2CI)2 


0 










i CH2CH3 


0 




--NCH2CH2CI 






0 




-NCH2CH2CI 





, .r.r. NH 

1600 HsN-ILnh- 



1601 H3C-S- 



CH3 

1602 H3C-S+- 



9H3 

1603 H3C-N-- 
CH3 



1604 0 



1605 0 
H 

1606- ty- 0 _<f^CH2CH3 0 

[j ^=^NCH2CH2CI 



1607 



NCHaCHaCI 
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CH3 



Ri(CH2)n,C0NH^N 



Compd. No. Ri m ^2 n 



1608 



HjN-JLnh- 1 — (Q>-N(CH2CH2C1)2 0 



NH . // V 



1609 HsN-ll-NH- 1 — (^^^JKN(CH2CH2CI)2 1 

H2N-ii-NH- 1 -^Q>-N(CH2CH2CI)2 2 



1610 



1611 HsN-JLnh- ^ ^rVN(CH2CH2CI)2 3 



1612 HsN-JLnH- 1 — ^Q>-N(CH2CH2CI)2 0 

CH3 

1613 um_1Lmu_ 1 -^f^^N(CH2CH2CI)2 0 




H2N-^NH 

"OCH3 

1614 H2N-ILNH- 1 -sQ^N(CH2CH2CI)2 0 

CI 

1615 h2N-IlnH- 1 -^fVN(CH2CH2CI)2 0 




CH 



^3 



1616 H2nJlnH- 1 -^-N(CH2CH2CI)2 0 

CI 
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Ri(CH2)mC0NH 



H 



Compd. No. Ri 



m 



R2 



1617 



NH 

HoN-lJ-NH— 



1 — <^j^-N(CH2CH2CI)2 . 0 



1618 



NH 



-^^j^N(CH2CH2CI)2 



1619 



NH 

H2N-ILNH— 



1 --H^^^^^^N(CH2CH2C!)2 2 



1620 



NH 

HgN^J-NH— 



-N(CH2CH2C()2 



1621 



1622 



1623 



NH 

HoN-LnH— 



NH 

H2N-^NH— 



NH 

HgN-lJ-NH- 




N(CH2CH2Cl)2 
CH3 




N(CH2CH2CI)2 
DCH3 




0 



-N(CH2CH2CI)2 0 



CI 



1624 



1625 



NH 

H2N-IL-NH— 



NH 

HoN-U-NH- 




H^y-N(CH2CH2CI)2 
CH3 



CI 



0 



N(CH2CH2CI)2 0 
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Ri(CH2)mC0NH 



H 



CONH{CH2)nR2 



Compd. No. Ri 



Rs 



n 



1626 



NH 

HoN-JL-NH— 



N(CH2CH2CI)2 



1627 



NH 

HoN-H-NH- 



N{CH2CH2CI)2 1 



1628 



NH 

H2N-ILNH- 



1 — ^^^^^N(CH2CH2CI)2 2 



1629 



NH 

H2N-LNH- 



-N(CH2CH2CI)2 



1630 



1631 



1632 



NH 

HgN-iL-NH— 



NH 

HgN^L-NH- 



NH 

HgN-JL-NH— 




N(CH2CH2CI)2 
'CH3 

^ V_N(CH2CH2CI)2 
OCH3 

^ V-N(CH2CH2Ci)2 
CI 





0 



0 



0 



1633 



1634 



NH 

H2N-LNH— 



NH 

H2N-LNH- 




1 — /*"\-N(CH2CH2Cl)2 0 



N(CH2CH2CI)2 0 



CH3 




CI 
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jPy_^N,^-^CONH(CH2)nR2 
Ri(CH2)mC0NH^0 ^"^^ 



Compd. No. Ri 



m 



R2 



n 



1635 



NH 

H2NJL.NH— 



— ^^^^N(CH2CH2C1)2 0 



1636 



NH 

HaN-JLiNjH— 



I — ^^^N(CH2CH2Ci)2 1 



1637 



NH 

HgN-iLNH- 



-N{CH2CH2CI)2 



1638 



NH 

HgN-ll-NH- 



1 -H^^>-N(CH2CH2CI)2 3 



1639 



NH 

HgN-U-NH— 



NH 



1640 HMJ^m^ 1 




N(CH2CH2CI)2 
CH3 




N(CH2CH2C1)2 
iOCHa 



0 



0 



1641 



NH 

H2N-JL(siH— 




^N(CH2CH2CI)2 
CI 



1642 



1643 



NH 



HgN-i^NH- 



NH 

H2N-iL.NH— 





-N(CH2CH2CI)2 0 



0 



CH3 

/ ^N(CH2CH2CI)2 



CI 
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CH-, 



Ri(CH2)n,C0NH 



H 



Compd. No. Ri m R2 



1644 



1646 



NH 



H2N- 



1645 HN-L 2 — (_Vn(CH2CH2CI)2 1 



NH 

H2N-li— 



2 — ^^^>-N(CH2CH2CI)2 0 



2 — <Q>-N(CH2CH2CI)2 2 



1647 HjnJl 2 — <^>-N(CH2CH2CI)2 



1648 HaN-L 2 -H^^NlCHjCHsCOz 0 

CH, 




OCHi 



1649 HgN-L 2 \;^N(CH2CH2CI)2 0 




1650 HzN-Jl!- 2 -hQ^N{CH2CH2CI)2 0 

CI 





CH3 



1651 H2N-JJ— 2 -f VN(CH2CH2CI)2 0 



1652 H2N-JL- 2 — f >-N(CH2CH2CI)2 0 
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Compd. No. Ri m R2 



n 



1653 



1654 



1655 



1659 



1660 



2 — (^^>-N(CH2CH2CI)2 0 



NH 

H2N-L 



NH 



H2N 



2 ^^|^N(CH2CH2CI)2 1 

2 — ^^^^N(CH2CH2CI)2 2 



1656 H2N-L 2 -/~Vn(CH2CH2CI)2 



1657 HjNJL. 2 ^Q>-N(CH2CH2CI)2 0 

CH3 




1658 H2N-JL. 2 -^QKN(CHaCH2CI)2 0 

OCH3 



H^N-L 2 -^^N{CH2CH2CI)2 0 

CI 



Jl. 2 — <^^^^N(CH2CH2CI)2 0 

CH3 



1661 HaN-L 2 -^HN(CH2CH2CI)2 0 

CI 
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R,(CH2LC0NH'^S N 



Compd. No. Ri m R2 



1662 



1664 



1665 



Jl. 2 — ^^-N(CH2CH2CI)2 0 



NH 

H2N 



1663 HaN-i— 2 — ^-N(CH2CH2CI)2 1 



H^N-L 2 -hQ>-N(CH2CH2CI)2 2 



NH 

HgN-U— 



2 — ^^N(CH2CH2CI)2 3 



CH3 



1666 HgN-ll— 2 — f Vn(CH2CH2CI)2 0 




1667 H2NjiL- 2 — (f^N(CH2CH2CI)2 0 




OCH 



3 



1668 mmJl. 2 — (^^N(CH2CH2Ci)2 0 




HgN- 

Cl 

1669 H2N-IL- 2 — ^KN(CH2CH2CI)2 0 

CH3 

1670 H2N-IL- 2 -Hp^N(CH2CH2Cl)2 0 

CI 
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j-'y_^/'j^CONH(CH2)„R2 



Ri(CH2)n,C0NH 



Compd. No. Ri m ^2 n_ 

1671 HgN-L 2 -hQ^N(CH2CH2CI)2 0 



1672 HgN-L 2 — (Q^N(CH2CH2CI)2 1 



1673 HaN-L 2 ^QkN(CH2CH2CI)2 2 



1674 H2N-L 2 — ^^N(CH2CH2CI)2 3 



1675 H2N-IL. 2 — Qkn(CH2CH2CI)2 0 

CH, 




1676 u mJL. 2 — (f\-N(CH2CH2CI)2 0 




H2N- 

DCH3 

1677 H2N-L 2 -^>-N(CH2CH2CI)2 0 

CI 

1678 H2N-L 2 — <p>-N(CH2CH2CI)2 0 

CH3 

1679 H2N-iL- 2 ^Q^N(CH2CH2CI)2 0 

CI 
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rfy_^/'^T"^CONH(CH2)„R2 



H 



Corapd. No. Ri m R2 



1681 



1682 



1687 



CH3 
H3C-S+- 



HjC-i^ 2 ^^~N(CH2CH2CI)2 2 




CH 



3 



n 



1680 HaC-i*^- 2 — <r^N(CH2CH2CI)2 0 



2 — H^^^^N(CH2CH2CI)2 1 



1683 HgC-i^- ^ — ^H-N(CH2CH2CI)2 



1684 HgC-i^- 2 — ^^^N(CH2CH2CI)2 0 

CH3 

1685 H^C-l*- ^ — Q^N(CH2CH2C1)2 0 

OCH3 

1686 H:,C-t*- 2 _hQ.-N(CH2CH2CI)2 0 

CI 



^^C.l^! 2 -^f~\-N(CH2CH2CI)2 0 



1688 HaC-il^- 2 ^^>-N(CH2CH2CI)2 0 

CI 
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RiCCHgUCONH ^ 



Compd. No. Ri m R2 



n 



1689 



HjC-i-"- 2 — ^^N(CH2CH2CI)2 0 



1690 H:,C-l*- 2 — ^^N(CH2CH2CI)2 1 



1691 H:,C-t-- 2 — / Vn(CH2CH2CI)2 



1692 ur_i^' 2 -^f\-N(CH2CH2CI)2 3 



H3C-S*- 



1693 H^C-t*- 2 ^^V-N{CH2CH2CI)2 0 

CH3 

1694 HgC-i*^- 2 — ^-N(CH2CH2CI)2 0 

OCH3 

1695 H^c-l^- 2 — ^^N(CH2CH2CI)2 0 

CI 

1696 HaC-i*"- 2 -Hp^N{CH2CH2CI)2 0 

CH3 

1697 H3C-I*- 2 — (^-N(CH2CH2CI)2 0 

CI 
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Compd. No. Ri rn R2 



1698 



1703 



1704 



1705 



HaC-i^- 2 — ^Q>-N(CH2CH2CI)2 0 



1699 H^c-t*- 2 — ^-N(CH2CH2CI)2 1 



1700 HgC-i^- 2 — ^ Vn(CH2CH2C1) 



192 



1701 H^c-l*- ^ -^Q>-N{CH2CH2CI)2 



1702 HgC-i- 2 ^^>-N{CH2CH2Cl)2 0 




CH 



3 



^^^^9^3 2 -^f^^N(CH2CH2C!)2 0 




OCH 



3 



H^C-i^ 2 -/^N(CH2CH2C1)2 0 




CI 



^_^^_9^_3 2 — f~VN{CH2CH2CI)2 0 




CH 



3 



1706 HaC-i- 2 -H^-N(CH2CH2CI)2 0 



CI 
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Compd. No. Ri m R2 



n 



1707 



1709 



1708 H3C-i+^- 2 — <^^^y-N{CH2CH2CI)2 1 



HsC-t*- 2 — Q>-N(CH2CH2CI)2 ■ 2 



1710 HacJ^ 2 — ^^N(CH2CH2CI)2 3 



1711 HaC-^^- 2 — f V^iCHgCHgCOz 0 




CH, 



1712 HaC-i*^- 2 — <Q^N(CH2CH2CI)2 0 

OCH, 




1713 HgC-i^- 2 — <Q>-N(CH2CH2CI)2 0 

CI 

1714 H^c-l*- 2 -^^\-N(CH2CH2CI)2 0 




1715 HgC-i^- 2 — ^^^^^N(CH2CH2CI)2 0 
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R,(CH2)„C0NH ^ 



CH3 

ff^^/''|r^V-CONH(CH2)nR2 



Compd. No. Ri ni R2 



1716 



1717 



CH3 

H3C-N+- 2 — / V-NCCHgCHgCOg 0 
CH3 

CH3 

H3C-N+- 2 — f V-NCCHsCHaCOz 1 

CH3 

CH3 
CH3 



y > 

1718 2 — (f Vn(CH2CH2CI)2 



CH3 

1719 2 — / Vn(CH2CH2CI)2 3 

CH3 ^ 



1720 H3C-N-- 2 — f y-N{CH2CH2Cl)2 0 



CH 



13 



CH 



'3 



CH 



3 



CH 



13 



CH 



13 




CHo 



CH3 

1721 H3C-N-- 2 — f Vn(CH2CH2C!)2 0 




OCH3 



CH3 

1722 H3C-N-- 2 — f Vn(CH2CH2CI)2 0 




CI 



CH3 

1723 H3C-N*- 2 Vn(CH2CH2C!)2 0 




CH, 



CH3 

1724 H3C-N+- 2 — / y-N(CH2CH2CI)2 0 




CI 
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Compd. No. Rj m R2 n_ 

1725 H3C-N*- 2 — f Vn(CH2CH2CI)2 0 

CH3 

CH; 

CH3 

CH 
CH3 



1726 



1727 



1733 



CH3 , s. 

728 H3C-N-- 2 — f Vn{CH2CH2CI)2 

CH3 ^ 



CK 



3 



CH3 



9H3 



CH 



13 



CH 



3 



H3C-N*- 2 — /~\-N{CH2CH2CI)2 1 

CH3 ^ 

H3C-N*- 2 — ^^N(CH2CH2C1)2 2 



1729 HaC-^^- 2 — {[^NlCHgCHgCOs 0 



CH 



'3 



CH 

1730 H3C-N*- 2 — /_Vn(CH2CH2CI)2 0 



OCH 



3 



1731 HaC-N*- 2 — f y-N(CH2CH2Cl)2 0 

CH3 



CI 



CH 

1732 H3C-N-- 2 — (_y-N(CH2CH2CI)2 0 




CH3 



CH 

H3C-N*- 2 — /_\-N(CH2CH2CI)2 0 



CI 
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Ri(CH2)^CONH'^S 



Corapd. No. Ri m R2 



n 



1734 



1735 



1737 



CH3 , , 

H3C-N+- 2 — <f y-N(CH2CH2CI)2 0 
CH3 

H3C-N+- 2 — (f V-NCCHaCHaCOa 1 
CH3 

CH3 
CH3 



/ \ 

1736 H3C-N+- 2 — f Vn(CH2CH2CI)2 



CH3 , 

H3C-N*- 2 — <f V-NlCHjCHjCOg 3 

CH3 



CH 

1738 2 — ^ Vn(^^2CH2CI)2 0 

CH3 



CH; 



13 



'3 



CH 



'3 



CH 



3 




CH 



3 



1739 H3C-N*- 2 —\ V-N(CH2CH2CI)2 0 




OCH 



3 



CH3 

1740 H3C-N*- 2 -/ Vn(CH2CH2CI)2 0 




CI 



CH 

1741 H3C-N*- 2 — { Vn(CH2CH2CI)2 0 



CH 



3 



CH 

1742 H3C-N+- 2 — / Vn{CH2CH2CI)2 0 



CI 
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Ri(CH2)^CONH^O N 



Compd. No. Ri m ^2 



1743 



1744 



3 / \ 

H3C-N+- 2 y-N{CH2CH2CI)2 0 

CH3 ^==^ 

HsC-N^- 2 -H^^^^N(CH2CH2CI)2 1 

Au \=/ 



CH3 y . 

1745 H3C-N^- 2 — ( y-N{CH2CH2CI)2 



CH 



13 



CH3 J — . 
1746 H3C-N-- 2 — f Vn{CH2CH2CI)2 3 

CH3 



CK 



3 



CH 



'3 



CH 



'3 



CH 



3 



CK 



3 



CH 

1747 H3C-N*- 2 — / Vn(CH2CH2CI)2 0 



CH 



3 



CH3 

1748 H3C-N*- 2 — / y-N(CH2CH2CI)2 0 



OCH; 



3 



CH3 

1749 H3C-N+- 2 — ( \-N(CH2CH2CI)2 0 




CI 



CH 

1750 HsC-N^- 2 -/ Vn{CH2CH2CI)2 0 



CH 



3 



CH3 

1751 H3C-N-- 2 —( Vn(CH2CH2C1)2 0 




CI 
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CH3 



Ri(CH2)n,C0NH 



CONH(CH2)nR2 



Compd. No. Ri 



m 



R2 



n 



NH 

1752 CHgCHaCHgCONH-JJ-N- 2 

H 



-N(CH2CH2CI)2 0 



NH 

1753 CHgCHsCHgCONH-^N— 2 

H 



— <^^^>-N{CH2CH2CI)2 3 



NH 



1754 CH3CH2CH2CONH-LN- 2 

H 



1755 



1756 



1757 



1758 



1759 



NH 

CH3CH2CH2CONH-U-N— 2 

3 2 2 ^ 



NH 



CHaCHaCHgCONH-J^N- 

3 2 2 ^ 



NH 



CHaCHoCHpCONH-^N- 
H 



NH 



CH3CH0CH2CONH-IJ-N- 
3 2 2 ^ 



NH 

CHaCHaCHaCONH-^N- 

3 2 2 ^ 



-<^^^^\-N{CH2CH2CI)2 0 
CH3 

-<^j^-N(CH2CH2CI)2 0 
CI 

-^^N{CH2CH2C1)2 0 
OCH3 

-^^^^N(CH2CH2CI)2 0 
CF3 

-H^^^^^N(CH2CH2CI)2 0 
CH3 

^ V-N(CH2CH2CI)2 0 




CI 
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Ri(CH2)mCONH 



CH3 
J 




CONH(CH2)nR2 



Compd. No. 



Ri 



m 



R2 



n 



1760 



NH 



CHgCONH-^N- 
H 



-NCCHsCHjCOg 0 



1761 



NH 

CH3CONH-U-N- 2 



fy-N{CH2CH2CI)2 3 



NH 



1762 



1763 



1764 



1765 



1766 



1767 



CHaCONH-i^N- 
H 



NH 



CHaCONH-^-N- 
H 



NH 

CH3CONH-LN 
H 



- 2 



NH 

CH3CONH-LN- 
H 



NH 



CHaCONH-^N 
^ H 



- 2 



NH 

CH3CONH-ILN- 
^ H 





■(f^NCCHgCHaCOz 0 
CH3 

<^^^^N(CH2CH2CI)2 0 
CI 

/"\-N(CH2CH2CI)2 0 
"OCH3 

V-N(CH2CH2CI)2 0 
"CF3 

-<^^^-N(CH2CH2CI)2 0 
CH3 

^ ^N(CH2CH2CI)2 0 





CI 
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N N 



Ri(CH2)niC0NH 



IY^C0NH(CH2)„R2 



H 



Compd, No, Ri 



m 



R2 



n 



1768 



NH 

CH3NH-U— 



-N(CH2CH2CI)2 0 



NH 



1769 CH3NH-IL 



-N{CH2CH2CI)2 3 



NH 



1770 CHaNHJL 



1772 



1773 



NH 



1771 CH3NH-U- 



NH 

CH-,NH-U— 



NH 

CH,NH-U— 




/ V-N(CH2CH2C1)2 0 
CH3 

<f^~V-N(CH2CH2CI)2 0 
CI 

^'^^^A-N{CH2CH2CI)2 0 
■CF3 

V-N(CH2CH2C1)2 0 
CN 





NH 



1774 CH3NHJI- 




-N{CH2CH2C1)2 0 



H3C 



NH 



1775 CH3NH-II- 




-N{CH2CH2CI)2 0 



CI 
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Ri(CH2)n,C0NH 



CH3 
-N N 

L/} 



J^^CONH(CH2)nR2 
H 



Compd. No. Ri m R2 n_ 

1776 HN^N- 2 — ^^^N{CH2CH2CI)2 0 



1777 HN^ ^N— 2 — <f~~V-N(CH2CH2CI)2 3 



1778 HN^^ ^N— 2 — ^^^J>-N(CH2CH2C1)2 0 

CH3 

1779 HN^N— 2 — N(CH2CH2CI)2 0 

CI 



1780 HN N- 2 -nf V^(C^2CH2Cl)a 0 

3 




CH 



1781 HN^^N- 2 -H^^N(CH2CH2C1)2 0 

CF3 

1782 HN^N- 2 — <Q^N(CH2CH2CI)2 q 

CN 

1783 HN^N- 2 — <^\-N(CH2CH2CI)2 0 

CI 
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CH3 

^ '^Y'''%-CONH{CH2)nR2 



Compd. No. Ri m ^2 



n 



1784 HN^^N- 3 — ^^^^^N(CH2CH2C1)2 0 

1785 HN^N- 3 -^Q)-N(CH2CH2C1)2 3 

1786 HN^^N- 3 — <^j^^N(CH2CH2Cl)2 0 

CH3 



1787 HN^N- 3 — ^^N(CH2CH2CI)2 0 

CI 

1788 HN^N- 3 — ^^N{CH2CH2C02 0 

CH3 

1789 HN^N- 3 — ^QkN(CH2CH2CI)2 0 

CF3 

1790 HN^ Vj— 3 — N(CH2CH2CI)2 q 

CN 

1791 HN^N- 3 — <Q>-N(CH2CH2CI)2 0 

CI 
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Ri{CH2)mC0NH 



CONH(CH2)nR2 



1792 



1793 



1794 



1795 



1798 



1799 



H 



Compd. No. Ri m R2 



n 



<^N- 1 — <^^N(CH2CH2CI)2 0 



^^N- 1 — <^^^^^N(CH2CH2Cl)2 3 

<^N— 1 — /~\-N(CH2CH2CI)2 0 



CH 



3 



<|^N- 1 -H^^y-N(CH2CH2CI)2 0 



CI 



1796 ^ ^Q)-N(CH2CH2C1)2 0 

CH3 

1797 C'^"" 1 -^Q>-N(CH2CH2CI)2 0 



CF 



3 



<^N- I — Q-N(CH2CH2CI)2 0 



CN 



^^N- 1 — ^(^^N(CH2CH2CI)2 0 



CI 
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CH3 



-CONH(CH2)nR2 

Ri(CH2LC0NH- 



1806 



1807 



H 



Compd, No. Ri m R2 



n 



1800 {Zy'" ^ — ^^-NCCHaCHaCOa 0 



1801 



1802 



1803 



1804 



<J^N- 2 — /^"V-NCCHgCHaCOa 0 



CH 



3 



(^N— 2 — /j^)— N(CH2CH2CI)2 0 



CI 



<^N- 2 — ^^-N(CH2CH2CI)2 0 



CH 



3 



1805 2 — ^^N(CH2CH2CI)2 0 



CF 



3 



<^N- 2 --Qh-N(CH2CH2CI)2 0 



CN 



(^N- 2 — ^3-'^(^^^2CH2CI)2 0 



CI 
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-N N 



CONH{CH2)nR2 

H 



Compd. No. Ri m R2 



1815 



n 



(^N- 3 — <^^^^^N(CH2CH2CI)2 3 

<^^N- 3 — h;^^^^n(ch2CH2CI)2 0 



CH 



3 



1808 C"^" ^ — ^^NiCHgCHgCOa 0 



1809 



1810 



1811 



1812 



1813 



1814 



<^N- 3 — /^^^NlCHgCHgCOa 0 



CI 



<^N- 3 ^Q-N(CH2CH2CI)2 0 



CH 



3 



^^N- 3 -H^^N(CH2CH2CI)2 0 



CF 



3 



CN 



<^N- 3 — (^^"'^(^'^sCHgCOa 0 



CI 
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CH3 

N. .N~^^^cONH(CH2)nR2 



£/>-<' X J 

Ri(CH2)^C0NH-^ N-'v^ 



Compd. No, Ri m R2 n 

1816 ^"^O"" ^ — ^^N(CH2CH2CI)2 0 

1817 HN^^^^^^ 1 — (^^N(CH2CH2CI)2 3 



1818 UN >— 1 -H^^^J^N{CH2CH2CI)2 0 

CH3 



1819 HN 



1820 HN 



CI 



1^^^^^ 1 — ^^N(CH2CH2C1)2 0 



1821 HN^2^ 1 — ^^;k-N(CH2CH2CI)2 0 



CF. 



3 



1822 I -hQkN(CH2CH2CI)2 0 



CN 



1823 ^ — ^3~'^<^^2CH2Cl)2 0 



CI 
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R,(CH2)^CONH''^ N 




CONH(CH2)nR2 



H 



Compd. No. Ri m R; 



1828 HN 



1830 HN 



m ^2 n 



1824 ^\^y~ ^ — (^y-N(CH2CH2Cl)2 0 

1825 ^ — ^^N(CH2CH2CI)2 3 

1826 HN y- 2 — ^^N(CH2CH2CI)2 0 



1827 ^\^)~ ^ — ^J>-N(CH2CH2C1)2 0 

CI 



1^^^ 2 -HQh-N{CH2CH2CI)2 0 



CH 



3 



1829 ^"^O^ ^ — ^3~^(^^2^"2^')2 0 



CF; 



3 



2 -hQk-N(CH2CH2CI)2 0 



CN 



1831 ^\y~ — ^3~^(^^2^^2Cl)2 0 



CI 



207 



EP0 711 768 A1 



CHa 

rfy^/'^r^CONH(CH2)„R2 



n 



Compd. No. Ri _rn R2 

1832 "'^CD~ ^ — <^-N(CH2CH2CI)2 0 

1833 ^^0~~ ^ _^^N{CH2CH2CI)2 3 



1834 ^\^y~ ^ — ^^N(CH2CH2CI)2 0 



CH 



3 



1835 ^\^y~ ^ -hQ>-N(CH2CH2CI)2 0 

CI 

1836 ""^C^H 3 -hQ>-N(CH2CH2CI)2 0 

CH3 

1837 ^'^O^ ^ -hQ>-N(CH2CH2CI)2 0 

CF3 



1838 ""^C/ 3 — <^^Vn(CH2CH2CI)2 0 

CN 

1839 "^l^^^" ^ ^^-N(CH2CH2CI)2 0 



CI 
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Ri(CH2)„,C0NH'^ N-^^ 



CONH(CH2)nR2 



Compd. No. Ri m R2 n 

1840 CHgN^^)— 1 — <^^N(CH2CH2CI)2 0 

1841 CH^iH^^^y— 1 — ^^-N(CH2CH2CI)2 3 



1842 CHaN^^^^ 1 — /~\-N(CH2CH2CI)2 0 



1847 CH,n' 



209 



CH 



3 



1843 CHgN^^^^ 1 —f^^H(0H2CHiC\)2 0 



CI 



1844 CHgN^^^)— 1 — ^Q^N{CH2CH2CI)2 0 



CK 



1845 CH,N^ 1 ^Q-: 



3 

NiCHjCHgCOs 0 
CF3 



1846 CHgN^^^^ I — <Q>-N(CH2CH2CI)2 Q 



CN 



1^^^^^ 1 -^^JJ-NCCHaCHaCOa 0 



CI 
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Ri(CH2)mC0NH 



H 



Compd. No. Ri m R2 n 



1848 



CHaN^^^^^ 2 — ^^N(CH2CH2CI)2 0 



1849 CH^tf^^^y— 2 — (Q>-N(CH2CH2CI)2 3 



1850 CH^N^y- 2 



1854 CH3N 



210 



N(CH2CH2CI)2 0 

C'Ha 



1851 CHgN^^^^)— 2 — <^^N(CH2CH2CI)2 0 



CI 



1852 CHsN^^^^^ 2 



N(CH2CH2CI)2 0 
CH3 



1853 CHgN,^^^^^ 2 — ^^-N(CH2CH2CI)2 0 

CF3 



'O^ 2 — Q^N(CH2CH2CI)2 0 



CN 



1855 CH^N^y^ 2 — <Q-N(CH2CH2CI)2 0 



CI 
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CH3 



Ri(CH2)n,C0NH 



CONH(CH2)nR2 



H 



Compd. No. Ri m 



1862 CH3 



211 



n 



1856 CHgN^^^^ 3 — Q>-N(CH2CH2CI)2 0 

1857 CHaN^^^^^ 3 _^^>_N(CH2CH2CI)2 3 



1858 3 — ^^N(CH2CH2Ci)2 0 



CH 



3 



1859 ^ ^^^N(CH2CH2CI)2 0 



CI 



1860 CHgN^^^)— 3 



N(CH2CH2CI)2 0 
■CH3 



1861 CHgN^^^)— 3 



NCCHaCHzCOz 0 
'CF3 



3 -^Q>-N(CH2CH2CI)2 0 



CN 



1863 CHaN^^^^ 3 



N(CH2CH2CI)2 0 

CI 
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CH3 



rfV_/^T^^CONH(CH2)nR2 



Compd. No. Ri m R2 n 



1864 



1869 



1870 



^^^y^\^y— ^ — ^^^^-N(CH2CH2CI)2 0 



CH3-' 



1865 ^^3^N^~^— 1 _hQ^N(CH2CH2CI)2 3 

CH3 ^ V— / 

1866 ^^y\y-~ ^ — ^^-N(CH2CH2CI)2 0 



CH3 
CH 



CH 



3 



1867 ^ -H^-NCCHgCHaCOs 0 



CI 



1868 ^^'/N'V- 1 -f Vn(CH2CH2CI)2 0 




CH 



3 



^-N^^^^^ 1 -hQ^N(CH2CH2CI)2 0 

CF3 



Chf^'^C}" 1 --^^N(CH2CH2CI)2 0 

^ CN 



1871 cHp'^O"' ^ — <Q>-N(CH2CH2C1)2 0 



CI 
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N N--^^5jv_cONH(CH2)nR2 



H 



Compd. No. Ri m R2 n 



1872 



1873 



1874 



1877 



CH3 



CH3 

CH 



— 2 — <^^^^^N(CH2CH2CI)2 3 



CH; 

CH 



i^N^^^)— 2 — ^^N(CH2CH2CI)2 0 



CH3 
CH3 



CH 



3 



1875 ciH^''^vD~ ^ — ^-N(GH2CH2CI)2 0 



CI 



1876 '^'j!^'::^^^— 2 — / V-N(CH2CH2CI)2 0 




CH 



3 



^N^^^^ 2 — <^^N(CH2CH2CI)2 0 



CF; 



3 



1878 cHp^Cv^ 2 — Q-N(CH2CH2CI)2 0 



CN 



1879 cHpN^^^ 2 -^-N(CH2CH2CI)2 0 



CI 
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CH3 



rpy^/^|^^CONH(CH2)nR2 



Compd. No. Ri m R2 



1881 



1882 



1884 



1885 



1886 



CH3^, 
CH 



CH; 

CH 



CH3 
CH 



n 



1880 ^^'y^C^ ^ — f~yN(CH2CH2CI)2 0 



ff^^y— 3 — <^^^N{CH2CH2CI)2 3 



'^N^^^^^ 3 — H^^N(CH2CH2CI)2 0 



CH 



'3 



1883 ^^^^N^y- 3 — <^-N{CH2CH2CI}2 0 

^ CI 



CH3~^,^^~\^ 3 — ^^^N(CH2CH2CI)2 0 

^ CH3 



^-N^^^^ 3 -hQ-N(CH2CH2CI)2 0 



CF: 



3 



CH3-^N^A_ ^ — /3-N(CH2CH2CI)2 0 

CH3 \ / 

CN 



1887 gH3>N;^^ 3 — <Q-N(CH2CH2CI)2 0 



CI 
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CH3 



fV^/ T^CONH(CH2)nR2 
Ri(CH2)„,C0NH-^~-^N-^ 



Compd. No. Ri m R2 



1888 



1889 



n 



CH3-S- 3 — ^^^>-N(CH2CH2CI)2 0 



CH3-S- 3 — ^^^^NCCHgCHaCOa 3 



1890 CH3-S- 3 -^^^N(CH2CH2CI)2 0 

CH3 

1891 CH3-S- 3 -hQkN(CH2CH2CI)2 0 

CI 

1892 CH3-S- 3 -hQh-N(CH2CH2CI)2 0 

CH3 

1893 CH3-S- 3 -^Q^N(CH2CH2CI)2 0 

CF3 

1894 CH3-S- 3 -^Q)-N(CH2CH2CI)2 0 

CN 

1895 CH3-S- 3 — ^^N(CH2CH2CI)2 0 

CI 
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rf'y_/'-|T^^CONH(CH2)nR2 



Compd. No. Ri m R2 



1896 



CH3-S- 4 — ^^-N(CH2CH2CI)2 0 



1897 CH3-S- 4 — ^^N{CH2CH2CI)2 3 

1898 CH3-S- 4 — <^-N(CH2CH2CI)2 0 

CH3 

1899 CH3-S- 4 — <^-N{CH2CH2CI)2 0 

CI 

1900 CH3-S- 4 -H^-N(CH2CH2CI}2 0 

CH3 

1901 CH3-S- 4 — ^^N(CH2CH2CI)2 0 

CF3 

1902 CH3-S- 4 — Q-N(CH2CH2CI)2 0 

CN 

1903 CH3-S- 4 — Q-N(CH2CH2CI)2 0 

CI 
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CH3 

N N^^:^cONH(CH2)nR2 



H 



Compd. No. Ri m R2 



1904 



n 



CH3-S— 1 — ^^^^NlCHgCHjCOs 0 



1905 CH3-S— 1 — (f~\-N(CH2CH2CI)2 3 



1906 CH3-S- 1 — <Q^N{CH2CH2CI)2 0 

CH3 

1907 CH3-S- 1 — ^^>-N{CH2CH2CI)2 0 

CI 

1908 CH3-S- 1 — ^^^NCCHgCHgCOa 0 

CH3 

1909 CH3-S- 1 — ^3-'^(^'^2^'^2CI)2 0 

CF3 

1910 CH3-S- 1 -^^3-N(CH2CH2Ci)2. 0 

CN 

1911 CH3-S- 1 — ^>-N(CH2CH2CI)2 0 

CI 



217 



EP0 711 768 A1 



CH, 



R,(CH2UCONH ^ 



Compd. No. Ri m R2 



1913 



CH3 
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n 



CH3 

1912 CH3-S*- 4 — ^^^^^N(CH2CH2CI)2 0 



CH3 

CH3-S*- 4 — K^^^y-N(CH2CH2CI)2 3 



CH3 

1914 CH3-S-- 4 -/ y-N(CH2CH2CI)2 0 




CH 



'3 



1915 CH3-S*- 4 — f^jKNCCHjCHgCOa 0 

CI 

CH3 

1916 CH3-S*- 4 _(rA_N(CH2CH2CI)2 0 



CH3 

CH3 

1917 CH3-S-- 4 — (f Vn(CH2CH2CI)2 0 

3 



CF: 



CH3 

1918 CH3-S*- 4 — / Vn(CH2CH2CI)2 0 




CN 



CH3 

1919 CH3-S*- 4 — ^3-'^(^'^2^*^2CI)2 0 

01 
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Compd. No> Ri m R2_ 

CH 



1920 CH3CH2-S*- 2 — ^^^^y-N(CH2CH2Cl)2 0 



CH3 



1921 CH3CH2-S+- 2 — ^^^^^N(CH2CH2CI)2 3 



CH3 



CH3 



219 



1922 CH3CH2-S*- 2 ^^^^J>-N(CH2CH2CI)2 0 

CH3 

CH3 

1923 CH3CH2-S-^- 2 — <f^-N(CH2CH2CI)2 0 



CI 

CH3 

1924 CH3CH2-S*- 2 '^N(CH2CH2CI)2 0 

3 



CH 



CH3 

1925 CH3CH2-S*- 2 —( V-N(CH2CH2CI)2 0 




CF 



3 



CH3 

1926 CH3CH2-S*- 2 —( y-N(CH2CH2CI)2 0 




CN 



1927 CH3CH2-S*- 2 — ^^^^N(CH2CH2CI)2 0 



EP0 711 768 A1 



H 

-N N- 
R,(CH2)^C0NH^^ N 




CONH(CH2)nR2 



Compd. No. Ri m R2 



1928 



CH3 



n 



CH3 

CH3-S+- 2 — ^^-N(CH2CH2CI)2 0 



CH3 

1929 CH3-S^- 2 — fy-N(CH2CH2CI)2 3 



1930 CH3-S*- 2 -H^^^J^N(CH2CH2CI)2 0 

CH3 

CH3 

1931 CH3-S*- 2 — / \-N(CH2CH2CI)2 0 




CI 



CH3 

1932 CH3-S-- 2 — <Q-N(CH2CH2CI)2 0 

CH3 

CH3 

1933 CH3-S*- 2 —f Vn(CH2CH2CI)2 0 

3 




CF 



CH3 

1934 CH3-S-- 2 -^f^^N{CH2CH2CI)2 0 



CN 

CH3 

1935 CH3-S*- 2 — ^^^NCCHaCHaCOa 0 




CI 
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H 




R,(CH2)^C0NH"^ N 



Compd. No. Ri 



CONH(CH2)nR2 



m r-v2 n 



NH 



H 



H 



1936 H2N-U-N— 1 — /]\-N(CH2CH2CI)2 0 



NH . — . 
1937 H2N-II-N— 1 — <f y-N(CH2CH2Cl)2 3 

H \=/ 



NH . — . 

1938 H2N-ILN- 1 — /VNlCHaCHjCOa 0 

CH3 

NH . — . 

1939 H2N-U-N— 1 — ^ V-N{CH2CH2CI)2 0 

CI 

NH ^r-^ 

1940 HgN-U-N- 1 — fVNlCHgCHgCOa 0 

CH3 

NH 

1941 HgN-U-N- 1 — f VNlCHgCHaCOa 0 




CF 



3 



NH 

1942 H2N-II-N- 1 — { Vn(CH2CH2CI)2 0 




CN 



1943 HoN-lL-N- I -< y-N(CH2CH2CI)2 0 




CI 
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CHr, 



r y_</^ Y^CONH(CH2)„R2 



Compd. No, Ri m R2 



1944 



1945 



1951 



n 



1 — (^^^^N(CH2CH2CI)2 0 



(^)} — 1 — (^^^^y-NCCHgCHgCOg 3 



CH3 



1946 ^ -f_)-N(CH2CH2CI)2 0 



1947 Vf}~ ' -Hf_)-N(CH2CH2CI)2 0 




CI 



1948 \_N^ ^ -^^^J>-N(CH2CH2CI)2 0 



1949 \_ff~ ^ — (^^J-N(CH2CH2CI)2 0 



1950 V.N ^ -H;^^^N(CH2CH2CI)2 0 



CH3 
CF3 

CN 



1 — QhN(CH2CH2C1)2 0 



CI 
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CH3 

/NY'''^V-CONH(CH2)nR2 



Compd. No. Ri m ^2 



1952 



1953 



1957 



1959 



N 



• -hQ^N(CH2CH2CI)2 0 



\^ 1 -hQ>-N(CH2CH2CI)2 3 



N 



1954 \_)~ ^ — ^J-N(CH2CH2C1)2 0 

CH3 

1955 1 — ^>-N(CH2CH2CI)2 0 

CI 



1956 ^ >— 1 — <Q^N(CH2CH2CI)2 0 



CH, 



1 — <^^-N(CH2CH2CI)2' 0 
CF3 



1958 I -^3-N(CH2CH2CI)2 0 

CN 



N^^^^— 1 — ^^^-N(CH2CH2CI)2 0 



CI 
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f V^/'^]r^C0NH{CH2)nR2 
Ri{CH2UC0NH-'~-^N'^ 



Compd. No. Ri m R2 



I960 



CH, 



CH. 



3 



1962 \_J 



n 



^ — <^^^^-N{CH2CH2CI)2 0 



1961 ^ — (Q>-N(CH2CH2CI)2 3 



^^^^N(CH2CH2CI)2 0 



. CH3 CH3 




1963 (~\- ^ -f>-N{CH2CH2CI)2 0 



CH3 CI 



1964 ^ — ^^N(CH2CH2CI)2 0 

CH3 CH3 

1965 1 -Hf^N(CH2CH2CI)2 0 




"CF3 

1966 <Q>— I -hQh-N(CH2CH2C1)2 0 

bH3 CN 



1967 \_Y~ • — -^^3-'^<^^2CH2Ci)2 0 



'CHg CI 
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-N N 



Ri(CHs)„,CONH ^ 



Compd, No. Ri m R2 



1971 H3C-*N ) 



n 



1968- W^<:^^*^^y- 1 --^-NCCHaCHgCDa 0 



1969 HgC-^N'^"^ 1 — ^^J^N(CH2CH2CI)2 3 



1970 HsC-nQ^ 1 -fj-N(CH2CH2Ci)2 0 



1972 H3C--N^^^ 1 -^^J-N(CH2CH2CI)2 0 



CH3 

— ^^^^^^^N(CH2CH2CI)2 0 
CI 

// x> 

CH3 



1973 W:,C-*H^y- 1 -^^K-N(CH2CH2CI)2 0 

CF3 

'CN 



1974 H3C-^nQk- 1 -h(Vn(CH2CH2CI)2 0 



1975 HaC-^N^^^^ 1 -hQ>-N(CH2CH2CI)2 0 



CI 



225 



EP0 711 768 A1 



CH, 



Ri(CH2)^C0NH 



J^j^/'^j]^^CONH(CH2)„R2 



H 



Compd. No. Ri m R2 



1976 



1977 



n 



O^N- 3 — ^^N(CH2CH2CI)2 0 



O^^N- 3 — <^j^^N(CH2CH2CI)2 3 



1978 ^N- 3 ^^^^^N(CH2CH2C1)2 0 

CH3 



1979 ^N— 3 — (^^^^^J>-N(CH2CH2CI)2 0 

CI 



1980 °0^~ ^ — ^^N(CH2CH2CI)2 0 

CH3 

1981 of^N- 3 —f^HiCHzCH^ah 0 

3 



CF; 



1982 °\_J^~ 3 — (f3-N(CH2CH2CI)2 0 




CN 



1983 °v_/^~ ^ — <^^Vn(CH2CH2CI)2 0 

CI 
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(f'^;^/^T^CONH(CH2)„R2 



Compd. No. Ri m ^2 



1991 



n 



O^^N— 2 — <^^|^N(CH2CH2CI)2 0 



1984 



1985 



1986 



1987 



1988 O 2 -X >-N(CH2CH2CI)2 0 

V_V *CH3 ^ 



O'^N- 2 — /"\-N(CH2CH2CI)2 0 

CH3 

d^N- 2 -H^^~\-N(CH2CH2CI)2 0 

CI 



1989 ON*- 2 — <f Vn(CH2CH2CI)2 3 

— ^ CH3 



1990 c(~^N;- 2 ^^\-N{CH2CH2CI)2 0 

— CH3 ^— ( 



CH 



3 



d^N*- 2 --(f>-N(CH2CH2CI)2 0 



227 



EP0 711 768 A1 



H 



Compd. No. Ri m ^2 n 



1992 



1994 



1995 



S N- 



2 — ^^^^N(CH2CH2Ci)2 0 



1993 ^\^^~ ^ — ^^^N(CH2CH2CI)2 3 



^N- 2 — /^>-N(CH2CH2CI)2 0 

CH3 

S'' ^N- 2 — /~V-N(CH2CH2CI)2 0 

CI 



1996 H3C-S;^N- 2 -^^^N(CH2CH2CI)2 0 

1997 HgC-S^N- 2 — (QkN(CH2CH2CI)2 3 



1998 HaC-S^N- 2 — ^y-'^(^^2CH2Cl)2 Q 

CH3 

1999 HgC-sOj- 2 — ^^N(CH2CH2CI)2 0 

CI 
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TABLE 3 



pH3 



Ri(CH2)mCONH 



CONH(CH2)nR2 



H 



Compd- No. R. 



2001 (CICH2CH2)2N-<^j^>— 0 — <^^^^N(CH2CH2CI)2 0 



2002 



(CICH2CH2)2N-^h- 0 — ^^N(CH2CH2CI)2 1 



2003 (CICH2CH2)2N-(^|^) — 0 -H^^^^NCCHaCHgCOa 2 

2004 (CICH2CH2)2N-^^^>— 0 — <^^^>-N(CH2CH2CI)2 3 



2005 (CICH2CH2)2N- 




N(CH2CH2CI)2 
CH3 



0 



2006 (CICH2CH2)2N-^^— 0 — ^^^^N(CH2CH2CI)2 0 

OCH3 



2007 (CICH2CH2)2N- 



0 




-N(CH2CH2CI)2 0 



CI 



2008 (CICH2CH2)2N- 



0 




/ V-N(CH2CH2CI)2 0 
CN 
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CH3 



Ri(CH2)mC0NH 



CONH(CH2)r,R2 



H 



Coinpd. No. Ri 



m 



R2 



2009 



2010 (CICH2CH2)2N- 



0 




OCH3 



2011 (CICH2CH2)2N-^^— 0 



^^^N(CH2CH2CI)2 
CI 



2012 {ClCH2CH2)2N-<^^ 0 



2013 (CICH2CH2)2N-^^— 0 ~~(^ 



n 



(CICH2CH2)2N-^|^^> — 0 — (^^^^NlCHgCHjCOz 0 



-N(CH2CH2CI)2 0 



0 



^^^^N(CH2CH2CI)2 0 
CN 



N(CH2CH2CI)2 

// W 0 



2014 (CICH2CH2)2N-^^— 0 



2015 (CICH2CH2)2N- 



0 



/— — I CH2CH3 

— / y-N-CH2CH2CI 



CH2CH3 

N-CH2CH2CI 



0 



0 
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Fli(CH2)mC0NH 



CH3 
H 




CONH(CH2}nR2 



Compd. No, Ri 



m 



n 



2016 (CICH2CH2)2N- 



// % 



-NCCHaCHgCOg 0 



2017 (CICH2CH2)2N- 



— ^^^^NCCHaC H2CI)2 



2018 (CICH2CH2)2N-^^>— 1 ~^3~ 



N(CH2CH2CI)2 



2019 (CICH2CH2)2N- 



-N(CH2CH2Ci)2 



2020 (CICH2CH2)2N- 



2021 (CICH2CH2)2N- 



2022 (CICH2CH2)2N- 




N(CH2CH2C1)2 
'CH3 





2023 {CICH2CH2)2N-(^— 1 ""^^ 



0 



0 



N(CH2CH2CI)2 
'OCH3 

"V-N(CH2CH2CI)2 0 
CI 



CM 
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Ri{CH2)mCONH 



CH3 
H 




CONH(CH2)nR2 



Compd. No. R- 



m 



R2 



2024 (CICH2CH2)2N- 



2025 (CICHaCHalaN- 



2028 (CICH2CH2)2N- 



f/ \ 




N{CH2CH2CI)2 
CH3 




N(CH2CH2CI)2 
■OCH3 




N(CH2CH2CI)2 



0 



0 



2026 (CICH2CH2)2N-^^— 1 — (^^^N(CH2CH2CI)2 Q 

CI 

2027 (CICH2CH2)2N-^>— 1 — <Q>-N(CH2CH2CI)2 0 

CN 



0 



2029 (CICH2CH2)2N- 



CH2CH3 

/ V-N-CH2CH2CI 



0 



2030 (CICH2CH2)2N- 



CH2CH3 

N-CH2CH2CI 



0 
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CH3 

N 



Rl(CH2)aiCONH 



CONH(CH2)nR2 



H 



Compd, No. Rh 



m 



R2 



n 



2031 (CICHaCHglaN- 



-N(CH2CH2C1)2 0 



2032 (CICH2CH2)2N 



~^3~ ^ — ^^N(CH2CH2CI)2 1 



2033 (CICHgCHajaN 



^ — ^^N{CH2CH2CI)2 2 



2034 (C1CH2CH2)2N 



2035 (CICH2CH2)2N- 




N(CH2CH2CI)2 
"CH3 



2036 (CICH2CH2)2N-^^K- 2 



N(CH2CH2CI)2 
DCH3 



0 



0 



2037 (CICH2CH2)2N- 



fx 




-N(CH2CH2CI)2 0 



CI 



2038 (CICH2CH2)2N- 



fx 




-N{CH2CH2CI)2 0 



CN 
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CH 



Ri(CH2)mC0NH 



H 



Compd. No. Ri 



m 



R2 



n 



2039 (CICHgCHgJzN- 



2043 (CICHaCHgjaN- 




N(CH2CH2CI)2 
"CH3 



2040 (CICHgCHglaN--^^— 2 



N{CH2CH2CI)2 
DCH3 



2042 (CICH2CH2)2N-^^)— 2 — 



N(CH2CH2CI)2 
CN 

N(CH2CH2CI)2 



0 



0 



2041 (CICH2CH2)2N-^^^^^^^) — 2 — ^^^^V-N(CH2CH2CI)2 0 

CI 



0 



0 



2044 (CICHaCHalzN- 



2045 (CICH2CH2)2N- 



CH2CH3 

/ V-N-CH2CH2CI 



CH2CH3 

N-CH2CH2CI 



0 



0 
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CH3 
-N N 



Ri{CH2)rT,C0NH 



CONH(CH2)nR2 



H 



Compd. No. Ri 



R2 



2046 (CICH2CH2)2N-^^^y— 3 ^^N(CH2CH2CI)2 



0 



2047 (CICH2CH2)2N 



^ — ^KN(CH2CH2CI)2 1 



2048 (CICH2CH2)2N- 



-NCCHaCHgCOz 2 



2049 (CICH2CH2)2N- 



3 — ^^^^N(CH2CH2CI)2 3 



2050 (CICH2CH2)2N- 



205 1 (CICH2CH2)2N- 



2052 (CICH2CH2)2N- 




N{CH2CH2CI)2 
'CH3 




NCCHgCHgCOa 
OCH3 



0 



0 




N(CH2CH2CI)2 0 



CI 



2053 (CICH2CH2)2N-^^— 3 



— /~\-N(CH2CH2CI)2 0 
CN 
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CHa 
-N N 



Rl(CH2)mC0NH 



CONH{CH2)nR2 



H 



Compd. No. R. 



m 



R2 



n 



2054 (CICH2CH2)2N-(Q>— 3 



N(CH2CH2CI)2 
"CH3 



2055 (CICH2CH2)2NH^^— 3 



^ V-N(CH2CH2CI)2 
DCH3 



0 



0 



2056 (CICH2CH2)2N- 



f^N{CH2CH2CI)2 0 




CI 



2057 (CICH2CH2)2N- 



2058 (CICH2CH2)2N- 




-N(CH2CH2CI)2 0 



CN 



N(CH2CH2CI)2 
W 0 



2059 (CICH2CH2)2N- 



2060 (CICH2CH2)2N- 



y CH2CH3 

— \-N-CH2CH2CI 



CH2CH3 

N-CH2CH2CI 



0 



0 
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CH, 



Ri(CH2)n,CONH 



H 



Compd. No. R-i 



m 



R2 



n 



2061 (CICH2CH2)2N-^-y_ Q — ^^N(CH2CH2CI)2 0 



2062 (C'CH2CH2)2N 



0 



-N(CH2CH2CI)2 1 



2063 (C1CH2CH2)2N-^— Q — <^^N(CH2CH2CI)2 2 



2064 (CICH2CH2)2N- 



0 



-NCCHgCHgCOz 3 



2065 (CICH2CH2)2N- 



2066 (CICH2CH2)2N- 



0 



0 




^ V-N(CH2CH2CI)2 0 
■CH3 

^ '^N(CH2CH2CI)2 0 
OCH3 




2067 (C'C^^C"^)^'^-// V- 0 




-N{CH2CH2CI)2 0 



CI 



2068 (^'C"^^^^)^^-// \\ 0 




-NCCHgCHgCOz 0 



CN 
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CH3 
N N 



Rl{CH2)mC0NH 




CONH(CH2)nR2 



Compd, No- R. 



m 



R2 



2069 (CICH2CH2)2N- 



2070 (CICH2CH2)2N- 



0 



0 




N{CH2CH2CI)2 
CH3 




N(CH2CH2CI)2 
"OCH3 



0 



0 



2071 (CICH2CH2)2N-^-^ 0 -<fVN(CH2CH2CI)2 Q 



CI 



2072 (CICH2CH2)2N- 



0 




-N(CH2CH2CI)2 0 



CN 



2073 (CiCH2CH2)2N-^^. Q 



N(CH2CH2CI)2 



2074 (CICH2CH2)2N- 



2075 



(CICH2CH2)2N- 



0 



0 



CH2CH3 

/ V-N-CH2CH2CI 



CH2CH3 

N-CH2CH2CI 



0 



0 
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Ri(CH2)mC0NH 




CONH(CH2)nR2 



Compd. No. 



R 



2076 



CH3CH2 

CICH2CH2-NH^^^^^>— 



m 



CH3CH2 

2077 CiCHgCHg-N-^^^^)— 0 



R2 



n 



0 — ^Q>-N(CH2CH2CI)2 0 



— ^^^N{CH2CH2CI)2 1 



CH3CH2 

2078 CICHaCHj-N--^^— 0 



-NCCHgCHaCOg 



CH3C H2 



2079 CICH2CH2-N-^^>— 0 — (^^^N(CH2CH2CI)2 3 



2080 



2081 



2082 



2083 



CH3CH2 

CICH2CH2-N^ 



CH3CH2 
CICH2CH2-N 



C H3CH2 
CICH2CH2-N-^ 



CH3CH2 
CICHgCHz-N-^"^ — 



0 



0 



0 




NCCHaCHaCOa 
"CH3 




N(CH2CH2CI)2 
OCH3 




CI 




0 



0 



-N(CH2CH2CI)2 . 0 



-N(CH2CH2CI)2 0 



CN 
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CH, 



R,(CH2UC0NH ^ 



Compd. No. Ri m R2 n 

CH3CH2 — ^ — ^ 
2084 CICH2CH2-N-/V- 0 — ^^Vn(CH2CH2C1)2 0 



2089 CICH2CH2-N 



CH3 



CH3CH2 

2085 CICHaCHa-N-^^^— 0 — <Q>-N(CH2CH2CI) 



2 

■OCH3 



CI 




CN 



C^aCHg ^ — ^ CH2CH3 



CH2CH3 

CH3CH2 — ^_^N_cH2CH2CI 



2090 cicHgCHa-N-^ y- 0 v_7 0 



0 



CH3CH2 

2086 CICHgCHg-N-^^— 0 — ^^N(CH2CH2CI)2 0 



CH3CH2 

2087 CICH2CH2-N-^^^^ 0 — ^^^^N(CH2CH2CI)2 0 



CH3CH2 ^^N(CH2CH2CI)2 

2088 CICH2CH2-N-/ V- 0 — <f > 0 
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CH, 



Ri(CH2LC0NH ^ 



^Nj^CO.H,CH,„«. 



Compd. No. Ri 



m 



2091 CICH2CH2-N— ^r-^ 

CH3CH2 \ 



0 — ^^-N(CH2CH2CI)2 0 



2092 CICHsCHj-N-^ 

CH3CH2 



0 — (^j^>-N(CH2CH2CI)2 1 



2093 



CICH2CH2-N 



\ // % 

GH3CH2 



0 



NCCHgCHgCOs 



2094 CICH2CH2-N A ^ 
CH3CH2 \ 



0 



-N(CH2CH2CI)a 



2095 CICH2CH2~N 



CH3CH2 



0 




NCCHaCHaCOa 
CH3 



0 



2096 CICH2CH2-N 



CH3CH2 \ 



0 




N{CH2CH2CI)2 
OCH3 



0 



CICH2CH2-N /, 
2097 ^ \ / ^ 

CH3CH2 



0 




-N{CH2CH2CI)2 0 



CI 



2098 



CICH2CH2-N 



CH3CH2 \ — 



0 




^ V_N(CH2CH2CI)2 0 
CN 
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CH3 

.N-}r^V-CONH(CH2)„R2 



R,(CH2UC0NH' ^ 



Compd. No. Ri 



m 



R2 



n 



2099 CICH2CH2-N ^ ^ 
CH3CH2 



0 




N(CH2CH2CI)2 0 
■CH3 



2100 CICH^CH^-N-^ 

CH3CH2 \ 



0 




N(CH2CH2C1)2 0 
OCH3 



2101 C'^^^s^'^s-N-J-^ 



0 




N(CH2CH2C1)2 0 



C! 



2102 CICH2CH2-N 

CH3CH2 \ 



2103 CICH2CH2-N ^ ^ 

CH3CH2 \ 



0 



0 




-NCCHgCHaCOg 0 



CN 

N{CH2CH2C1)2 

^/ W 0 




2104 CICH2CH2-N-^ 

CH3CH2 \ 



2105 '='="^="^-'1 // SN 



CH3CH2 \ 



0 



0 



CH2CH3 

/ V-N-CH2CH2CI 0 



CH2CH3 

N-CH2CH2CI 



0 
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CH3 



Ri(CH2)mC0NH 



CONH(CH2)nR2 



H 



Compd. No. Ri 



m 



R2 



n 



2106 (CICH2CH2)2N-^^>— 0 — ^^N(CH2CH2CI)2 0 



2109 (CICH2CH2)2N- 




2107 (CICH2CH2)2N-<f5> — 0 — /~\-N(CH2CH2CI)2 0 



2108 (CICH2CH2)2N- 



CH 



0 — <^^^J>-N(CH2CH2CI)2 0 
CH3O 

0 -H^~V-N(CH2CH2CI)2 0 

CI 



2110 (CICH2CH2)2N- 



2111 (C1CH2CH2)2N- 



2112 (CICH2CH2)2N- 



0 



0 



0 




CH3 




-N{CH2CH2CI)2 0 



OCH3 

V_N(CH2CH2CI)2 0 
CI 




2113 (CICH2CH2)2N- 



0 




^^^^N(CH2CH2CI)2 0 
CFa 
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CH 



Ri{CH2)n,C0NH 



H 



Compd. No. 



m 



R2 



n 



2114 (CICH2CH2)2N— ^^^^^) — 3 — ^^y-N(CH2CH2Ci)2 0 



2115 {CICH2CH2)2N- 



3 — ^ %-N{CH2CH2CI)2 0 
0H{ 



2116 (CICH2CH2)2N-<^^^^^^>— 3 — <^^^^N{CH2CH2CI)2 0 



CH3O 



2117 (CICH2CH2)2N-^^>— 3 -^^^N(CH2CH2CI)2 0 

CI 



2118 (CICHaCHajaN-^^— 3 



2119 (CICH2CH2)2N- 



2120 (CICH2CH2)2N- 



N{CH2CH2CI)2 
CH3 




NlCHgCHgCOg 

■OCH3 




Cl 



0 



0 



-N(CH2CH2CI)2 0 



2121 (CICHaCHgJaN- 




CFa 
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Ri(CH2)mC0NH' 



H 



Compd. No. Ri 



m 



R2 



n 



2122 {CICH2CH2)2N-^^^^^) — 0 — ^^^^N(CH2CH2CI)2 0 



2123 (CICH2CH2)2N-(^^— 0 ~^f~~V 

ch/ 



N(CH2CH2CI)2 0 



2124 (CICH2CH2)2N- 



2125 {CICH2CH2)2N- 



0 — ^J)-N(CH2CH2CI)2 0 
CH3O 

0 — ^^~^y-N(CH2CH2CI)2 0 
CI 



2126 {CICH2CH2)2N- 



2127 (CICH2CH2)2N- 



2128 {CICH2CH2)2N- 



0 



0 



0 




N(CH2CH2C1)2 
CH3 





2129 {CICH2CH2)2N-^^>— 0 



0 



0 



N(CH2CH2CI)2 
■OCH3 

^ '^N(CH2CH2CI)2 0 
"CI 



f^-NCCHaCHaCOs 0 
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Ri(CH2)mC0NH 



S-y_^/N-j^^CONH(CH2)nR2 



H 



Compd. No. Ri 



m 



R2 



2131 {CICH2CH2)2N- 



V \ 




CH 



CH3O 



2134 (CICHaCHajaN- 




V % 




N(CH2CH2CI)2 
CH3 



n 



2130 (CICH2CH2)2N-^^ — 3 — ^^^^y-N(CH2CH2CI)2 0 



-N(CH2CH2CI)2 0 



2132 (CICH2CH2)2N-^j^ — 3 — ^^^^N(CH2CH2CI)-2 0 



2133 (CICH2CH2)2N— — 3 — ^ '^N(CH2CH2CI)2 0 



0 



2135 (CICH2CH2)2N-^^)— 3 — /~A-N(CH2CH2CI)2 0 

OCH3 

2136 (CICH2CH2)2N-^>— 3 -<Q>-N(CH2CH2CI)2 0 

CI 



2137 (CICHaCHgjaN- 




N(CH2CH2CI)2 0 
CF3 
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Ri(CH2)mC0NH 



J-y^/'jJ^^CONH(CH2)nR2 



H 



Compd. No. Ri 



m 



R2 



n 



2138 (CICH2CH2)2N- 



0 



-NCCHaCHaCOa 0 



2139 (CICH2CH2)2N- 



0 




-N(CH2CH2CI)2 0 



CH 



2140 (CICHgCHajaN- 




0 — ^>-N(CH2CH2CI)2 0 
CH3O 



2141 (CICH2CH2)2N~^^— 0 — ^^N(CH2CH2CI)2 0 

CI 



2142 (CiCH2CH2)2N- 



2143 (CICH2CH2)2N- 



2144 (ClCHgCHglgN- 



// % 



0 



0 



0 




N{CH2CH2CI)2 
"CH3 




N(CH2CH2CI)2 
OCH3 



0 



0 




-N(CH2CH2CI)2 0 



CI 



2145 (CICH2CH2)2N- 



0 




N(CH2CH2CI)2 0 
CFa 
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[Py_^/'^y^CONH(CH2)nR2 
R,{CH2),C0NH-^S N-^^ 



Compd. No. Ri m R2 



n 



2146 (CICH2CH2)2N-(^^^^— 3 — ^^^N(CH2CH2CI)2 0 

2147 (CICH2CH2)2NH^— 3 — <^-N(CH2CH2CI)2 0 



'3 



2148 (CICH2CH2)2NH^^^^^) — 3 — ^^^^^N(CH2CH2CI)2 0 

CH3O 

2149 (CICH2CH2)2N-^^^^^ 3 — <^^N(CH2CH2CI)2 0 



CI 



2150 (CICH2CH2)2N^^^^Jp — 3 -h;^^^^^N(CH2CH2CI)2 0 

CH3 

2151 (CICH2CH2)2N-^^— 3 -H^^^^N(CH2CH2CI)2 0 

OCH3 

2152 (CICH2CH2)2N-^^— 3 — Q>-N{CH2CH2C1)2 0 

CI 

2153 (CICH2CH2)2NH^— 3 — ^3-'^(^'^2CH2Ci)2 0 

CF, 
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R,(CH2)^C0NH-^0 N-K^ 



Compd. No. Ri 



m 



R; 



n 



2154 (CICH2CH2)2N- 



0 



-NCCHaCHgCOz 0 



2155 (CICH2CH2)2N- 



2156 (CICH2CH2)2N- 



0 



0 — ^^>-N(CH2CH2CI)2 0 
CH3/ 




-N(CH2CH2CI)2 0 



CH3O 



2157 {CICH2CH2)2N- 



0 — ^^J^N(CH2CH2CI)2 0 
CI 



2158 (CICH2CH2)2N- 



2159 (CICH2CH2)2N- 



2160 (CICHgCHglaN- 



0 



0 



0 




N(CH2CH2CI)2 
CH3 




0 



0 



NCCHgCHgCOa 
OCH3 

'^NCCHjCHgCOa 0 
"CI 




2161 (CICH2CH2)2N- 



0 




N(CH2CH2CI)2 0 
'CF3 
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rpw'^T"^CONH(CH2)nR2 

R,(CH2)„C0NH-^0 



Compd, No. Ri R 



m ri2 n 



2162 (CICH2CH2)2N-^^— 3 — ^^N(CH2CH2CI)2 0 

2163 (CICH2CH2)2N-.Q^ 3 — Q)-N(CH2CH2CI)2 0 



13 



2164 (CICH2CH2)2N-^^>— 3 — ^^^^N(CH2CH2CI)2 0 

CH3O 

2165 (ClCH2CH2)2N-<^^^^^^) — 3 — /^^^^NCCHgCHaCOg 0 

CI 

2166 (CICH2CH2)2N-(^^>— 3 — ^^^N(CH2CH2CI)2 0 



CH, 



2167 (CICH2CH2)2N-^^— 3 — ^>-N(CH2CH2CI)2 0 

OCH3 



2168 (CICH2CH2)2N-^^— 3 — ^3~^(^^2^^2<^')2 0 

CI 

2169 (CICH2CH2)2N-(^^^)— 3 — <Q>-N(CH2CH2CI)2 0 



CF, 



250 



TABLE 4 
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EP0 711 768 A1 



3005 



CH3 



3001 rVHf''ir^^°°^"=^ 

H 



H 



-COOCH3 

0,N' 



H 



3003 X k/^kX J 



H H 

H 

N N- 



3004 



H 
CH3 



H 



H 

.^-r^'^coocH, 



H 

3008 ry-^/^TfYcoocH, 
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Compd. No. 



3009 



3010 




COCH2CH3 



H 



COCH2CH3 



3011 



3012 



3013 



H 



OpN 



H 

CH3 



H 



3014 



S-^^,Nj^^COCH2CH3 
H 



3015 



H 



3016 




COCH2CH3 
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Compd. No. 



CH^ 

3017 rr-v .N^^^^cOOH 



OpN 



H 

V^V-COOH 



3019 JL 



N 


N 






N' 




H 


H 




,N 








N- 




H 








N 


N- 


H 


H 


H 




N 


N 



H 

CH3 

302. X"^'"X>'°°" 




0,N ^ 



S-^x//'^lT^%-COOH 



H 

3024 fy_</^r>-^°^^ 
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Compd. No. 



3027 



3030 



3031 



3032 



CH3 

.N N- 



3025 fV^/'^Y^COOCHs 

H 



H 

3026 £/>-<' X J 



COOCH3 

H 



H H 

H 

N N- 



r \ /.'^•rr'^coocHa 

3028 l^/>~<,X J 



H 

CH3 

N N- 



3029 r iTr ^^^^"^ 




H 
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Compd. No. 



CH3 

H 



3040 



^2'' H H 
H 



(T^w/^T'^COCHaCHa 



H 

CH3 

'^x y^^V'N-COCHjCHa 



3037 f .W" T X 

S-\_^,'^-j^^COCH2CH3 



'''' h.n'^nA^ 



3039 Jlc^N-^ 



H 
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Compd. No. 



3041 



3042 



HoN 



COOH 



H 




-COOH 



3043 



3044 



3045 



HoN 



N 



H 

H 
-N 



N 




COOH 



H^N-^N 

n 

CH3 

N 

.>-N N 
H 




HpN' 



COOH 




COOH 



3046 



HoN 




COOH 



3047 



^N^COOH 
HaN-^S N-^ 

H 



3048 



HoN 



^O N-^^ 



H 
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NMR data of examples 
Example 1 (Reaction 1) 

NMR(DMS0<l6) 5 :9.64(s, 1H), 8.33(S, 1H), 7.65(S, 1H), 3.95(S, 1H) 
Example 1 (Reaction2) 

NMR(DMS0-d6) 6 :8.28(d, 1H), 8.17(s. 1H), 7.86(d, 1H), 7.67(d, 1H), 7.56(d, 1H),4. 19(s. 3H), 3.88(s, 3H) 
Example 1 (Reaction3) 

NMR(DMS0-d6) 6 :8.30(d, 1H), 8.17(s. 1H), 785(d, 1H), 7.65(d, 1H), 7.59(d, 1H), 4. 20(s, 3H) 
Example 2 (Reaction2) 

NMR(DMS0-d6) 6 :9.09(s, 2H), 8.85(bs, 0.5H), 8.74(bs, 0.5), 8.71 (s. 2H), 8.29(s, 1 H), 8.07(s, 0.5H), 7.83-7.54(m, 3.5H). 
4.20(s. 3H), 3.63(q, 2H), 2.71 (t, 2H) 

Example 2 (Reaction3) 

NMR(DMS0-d6) 6 :9.91(1H, s), 9.03(2H, bs), 8.70(1H, br). 8.62(2H, bs), 8.20-7.90 (1H, m), 7.70(1H, m), 7.65-7.4(1H, 
m). 7.09(1 H, s), 7.05(2H. d), 6.91 (1H, br), 6.68 (2H, d), 4.06(3H, s), 3.70(8H, m). 3.62(2H, m), 2.69(2H, m), 2.49(2H, 
m). 2.26(2H, m), 1.83(2H, m) 

Example 3 

NMR9.92(1H, s), 9.06 (2H, bs), 8.73(1 H, br), 8.66(2H, bs), 8.20-7.90(1 H, m), 7.71(1 H, m), 7.65-7.40(1 H, m), 7.27(1 H, 
s), 7.05(2H, d), 6.90(1 H, br), 6.67(2H, d), 4.06(3 H, s), 3.70(8H, m), 3.63(2H, m), 2.70(2H, m), 2.50(2H, m), 2.27(2H, 
m), 1.83(2H, m) 

Example 4 

NMR(DMS0-d6) 6 :9.90(s, 1 H), 8.94(bs, 2H), 8.59(bs, 2H), 8.49(bs, 1 H), 8.16(bs, 1 H, 7.88(d, 1 H)), 7.73(d, 1 H), 7.52(bs, 
1H), 7.36(d, 1H), 7.13(s, 1H), 6.85(d, 2H), 4.11 (s, 3H), 3.80(m, 8H), 3.67(q, 2H), 2.76(t, 2H) 

Example 5 

NMR(DMS0-d6) 6 :10.24(s, 1H), 8.98(bs, 2H), 8.66(bs, 2H), 8.52(bs. 1H). 7.96(s. 1H). 7.92(s. 1H). 7.74(d. 1H). 756- 
7.44(m, 5H), 7.40(d. 1H), 716(bs, 1H), 4.12(s. 3H), 3.64(bs, 2H). 2.70(t. 2H) 

Example 6 

NMR(DMS0-d6) 5 :10.5(1H, s), 9.20(2H, bs), 8.85(2H, s), 8.80(1H, br). 8.14(1K br), 7.77(1H. m), 7.63-7.35(4H, m), 
7.33(1 H, s), 704(1 H, s), 4.08(3H. s), 4.07(2H, m), 2. 74(2H, m) 

Example 7 (Reaction 1) 

NMR(DMS0-d6) 6 :8.55(1H, br). 8.26(1 H, s). 8.12(1 H, br), 7.75(1 H, d), 763(1 H. br), 7.55(1 H, s), 3.60-3.30(2H, m), 
2.37(2H, t), 2.22(6H, s), 1.71(2H, q) 

Example 7 (Reaction2) 

NMR(DMS0-d6) 6 :1 0.4(1 H, s), 8.65(1 H, br). 8.1 (1 H, m), 7.80-7.50(2H, m), 7.31 (1 H, s), 6.99(1 H, s), 4.08(3H, s), 4.04(2H, 
m), 3.4(2H. m), 3.10(2H. m), 2.77(6H, s), 1.93 (2H, m) 
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Example 8 

NMR(CDCl3+DMSO-d6) 6 :9.39(1H. br), 8.40(1H, br), 8.20(1H, s), 8.09(1K s), 7.50 (2H, br), 7.20(1H, br), 6.86(1H, s), 
5.52(2H, m), 3.99(3H, s), 2.48(2H, t), 2.28(6H, s), 1.78(2H, q) 

Example 9 

NMR(DMS0-d6) 5 :9.80(1H, s), 8.06(1 H, s), 774(2H, m), 7.25(2H, m), 7.02(2H, d), 7. 0(1H, m), 6.66(2H, d), 3.86(3H, 
s), 3.38(8H, m), 2.77(4H, m), 2.54(2H. m), 2.48(2H, m), 2.21(2H, m). 1.80(2H, m) 

Example 10 (Reaction2) 

NMR(DMS0-d6) 6 :10.15(1H, s), 8.15(1H, s), 8.14(1H, s), 7.83(2H. m), 7.30(1H, s), 7. 25(1K s), 7.02(1H, s), 3.89(3H, 
s), 3.78(6H, s), 3.65(3H, s) 

Example 11 (Reaction 1) 

NMR(CDCl3+DMSO-d6) 6 :8.10(bs, 1H), 8.02(s, 1H), 7.68(m, 3H), 757(s, 1H), 4.26(s, 3H), 3.46(q, 2H), 1.65(m, 2H), 
1.25(s. 30H), 0.88(t. 3H) 

Example 1 1 (Reaction2) 

NMR(DMS0-d6) 6 :10.04(s, 1H), 8.35-8.29(m, 1H), 8.09(s. 0.5H), 7.86(s. 0.5H), 78 0(d, 2H, J=8.8), 7.66-758(d, 1H), 
7.53(d, 0.5H), 7.37(d. 0.5H), 7.34(s, 1H). 7.05 (s. 0.5H), 7.01 (s, 0.5H), 6.77(d, 2H), 4.02(s, 3H). 3.73(m, 8H), 3.21 (m, 2H) 

Example 12 

NMR(DMS0-d6) 6 :10.08(s, 1H), 8.32(m, 1H), 8.09(s, 1H+0.5H). 7.88(s. 0.5H), 7.66-758(d, 1H), 754(d, 0.5H), 7.36(d, 
0.5H), 7.21(s, 1H), 6.95(s, 1H), 4.00(s, 3H). 3. 19(m. 2H). 1.46(m, 2H), 1.15(s, 30H). 0.78(t, 3H) 

Example 13 (Reaction 1) 

NMR(CDCl3) 5 :8.04(d, 2H), 746(d. 2H), 4.62(s, 2H), 3.92(s, 3H) 
Example 13 (Reaction2) 

NMR(CDCl3) 5 :8.00(d, J=7.8, 2H), 741(d, J=8.6, 2H). 3.92(s, 3H). 3.77(s, 2H), 3.6 4(t, J=5.1, 4H), 2.73(t, J=5.1, 4H) 
Example 13 (Reaction4) 

NMR(DMS0-d6) 6 :7.99(d, 2H), 7.74(d, 2H), 4.42(bs, 2H). 3.99(bs, 41-1), 3.37(bs, 4H) 
Example 13 (Reaction6) 

NMR(DMS0-d6) 6 :10.44(s, 1H), 9.05(s, 2H), 8.64(s. 2H), 8.18(bs, 1H), 8.01(bs, 1H), 775(s, 1H), 749(d, 2H), 746(d, 
1H), 7.1 7(s, 1H), 4.21 (s, 3H), 3.83(s, 2H), 3.66(m, 6H), 2.89(t, 4H), 2.71 (t, 2H) 

Example 14 (Reaction 1) 

NMR(DMS0-d6) 6 :8.50(t 0.5H), 8.42(t. 0.5H), 8.29(d, 1H), 8.24(s, 0.5H). 8.00(s, 0.5H), 7.81-7.57(m, 2H), 7.57(s, 1H), 
4.19(S, 3H), 3.28(q, 2H), 1.54(m, 2H), 1.35(m, 2H), 0.92(t, 3H) 

Example 14 (Reaction2) 

NMR(DMS0-d6, 80°C) 6 :8.09(bs. 1H), 7.66(bd, 1H), 7.56-7.43(bm. 1H), 7.20(s. 1H), 6.92(s. 1H). 4.07(s. 3H), 3.28(m. 
2H), 1.52(m, 2H), 1.35(m, 2H), 0.92(t, 3H) 
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Example 15 

NMR(DMS0-d6, 80^ 6 :9.85(s. 1H), 8.11(m, 1H). 7.86(d, 2H), 7.65(d, 1H), 7.55-7.38 (m, 2H), 7.33(s, IH), 7.08(s, 1H), 
6.84(d. 2H), 4.09(s, 3H), 3.78(m, 8H), 3.29(q, 2H), 1.56(m, 2H), 1.38(m, 2H), 0.93(t, 3H) 

Example 16 (Reaction 1) 

NMR(CDCl3) 5 :7.77(dd, 1H), 7.52(dt, 1H), 7.39(d, 1H), 7.21(t. 1H), 4.39(q, 2H), 3. 54(t, 4H), 3.22(t, 4H), 1.40(t, 3H) 
Example 16 (Reaction2) 

NMR(CDCl3) 6 :8.17(dd, 1H), 7.63(t, 1H), 4.52(q, 6H), 3.78(t, 4H), 1.47(t, 3H) 
Example 16 (Reaction3) 

NMR(CDCl3) 5 :7.85(dd, 1H), 7.56(m, 2H), 7.29(dt, 1H), 3.64(t, 4H), 3.50(t, 4H) 
Example 16 (Reaction4) 

NMR(DMS0-d6) 5 :10.67(S, 1 H), 8.94(bs, 2H), 8.58(bs, 2H), 8.48(bt, 1 H), 8.09(bs, 1 H), 7.52(d, 1 H), 7.47(d, 1 H), 7.39(d, 
1H), 7.37(s, 1H). 7.23(t, 1H), 7.07(s, 1H), 3.6 9(m, 6H), 3.54(t, 4H), 2.74(s, 2H) 

Example 17 (Reaction 1) 

NMR(CDCl3) 5 :7.37-7.22(m, 3H), 6.86(d, 1H), 3.87(s. 3H), 3.82(t. 4H), 3.58(t. 4H) 
Example 1 7 (Reaction2) 

NMR(CDCl3) 5 :7.44(d, 1H), 7.35(s, 1H), 7.29(t, 1H). 6.88(d. 1H). 3.91(s, 3H), 3.79 (t, 4H), 3.66(t. 4H) 
Example 17 (Reactions) 

NMR(CDCl3+DMSO-d6) 6 :7.48-7.29(m, 3H), 6.90(dd, 1H). 3.82-3.77(m, 4H), 3.69-3. 64(m, 4H) 
Example 17 (Reaction4) 

NMR(DMS0-d6) 6 :10.38(s, 1H), 9.02(bs, 2H). 8.73(t, 0.5H), 8.67(t, 0.5H), 8.60(bs, 2H), 8.20(s. 0.5H), 7.96(s, 0.5H). 
7.73(d, 0.5H), 7.70(d, 0.5H), 7.63(d, 0.5H), 7.4 7(d, 0.5H), 7.45(s, 1 H), 7.35(d. 1 H) 7.28(t, 1H), 7.23(s, 1H), 7.18(s, 0.5H), 
7.13 (s, 0.5H). 6.96(d, 1H). 4.11(s, 3H). 3.80(s. 8H). 3.63(m. 2H), 2.68(m. 2H) 

Example 18 (Reaction 1) 

NMR(CDCl3) 5 :8.22(d, 2H), 6.98(d. 2H), 4.74(s, 2H), 3.83(s, 3H) 
Example 18 (Reaction4) 

NMR(DMSO-d6) 6 :6.83(2H. d). 6.69(2H, d). 4.67(2H. s), 3.75-3.60(1 1H. m) 
Example 18 (Reactions) 

NMR(DMS0-d6) 5 :7.68(1H, br, D2O exchangeable), 6.82(2H, d), 6.71(2H, d), 4.55(2 H, s). 3.67(8H, bs) 
Example 18 (Reaction6) 

NMR(DMS0-d6) 6 :10.2(1H, s). 9.03(2H, br). 8.80-8.63(1H, m). 8.61(2H, br), 8.19(0. 6H. m), 7.96(0.4H, m), 7.28- 
7.76(3H, m), 7.06(1 H, m), 6.93(2H, d). 6.73(2H, d), 4.56 (2H, s), 4.07(3H, s). 3.67(8H, m), 3.63 (2H. m), 2.69(2H, t) 
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Example 19 (Reaction 1) 

NMR(CDCl3) 5 :6.46(d, 2H), 6.05(t, 1H), 5.15(bs, 4H). 3.75(s, 3H) 
Example 19 (Reactions) 

NMR(DMSO-de) 5 :10.3(1 H, s), 9.00(2H, bs), 8.72(0.42H, m), 8.64(0.58H, m), 8.59(2 H, bs), 8.20(0.58H. s), 7.95(0.42H, 
d, J=2.2), 7.4-7.76(3H, m), 7.15(0.42H, d, J=2. 2), 7.10(0.58H, d, J=2.2), 6.61(2H, s), 6.15(1H, s), 4.11(3H. s), 3.79(16H, 
bs), 3.6 3(2H, m),2.68(2K m) 

Example 20 (Reaction 1) 

NMR(CDCl3) 5 :7.13(d, 2H), 6.65(d. 2H), 3.84(t, 2H), 3.68(s, 3H), 3.56(t, 2H), 3.52 (s. 2H) 
Example 20 (Reaction2) 

NMR(CDCl3) 5 :7.17(d, 2H), 6.65(d, 2H), 3.75-3.69(m, 4H), 3.69(s. 3H), 3.65-3.59 (m, 4H), 3.54(s. 2H) 
Example 20 (Reaction3) 

NMR(CDCl3) 5 :7.16(d, 2H), 6.65(d, 2H), 3.75-3.69(d, 4H), 3.65-3.59(m, 4H), 3.55 (s, 3H) 
Example 20 (Reaction4) 

NMR(DMS0-d6) 5 :10.12(s, 1H), 9.02(bs, 2H), 8.72(t, 0.5H), 8.64(t, 0.5H), 8.61(bs. 2H), 8.18(s, 0.5H), 7.95(s, 0.5H), 
7.72(d, 0.5H), 7.70(d, 0.5H), 7.61 (d. 0.5H), 7.4 6(d, 0.5H), 7.24(s, 1H), 7.1 7(d, 2H), 6.96(s, 0.5H), 6.91 (s, 0.5H), 6.70(d, 
2H), 4.0 5(s, 3H), 3.71 (s, 8H), 3.62(m, 2H), 3.44(s, 2H), 2.68(m, 2H) 

Example 21 (Reaction 1) 

NMR(CDCl3) 5 :7.84(d, 1H), 7.76(d. 1H), 7.68(dd, IH). 4.02(s. Shi), 3.97(s. 3H) 
Example 21 (Reaction2) 

NMR(CDCl3) 5 :7.55(dd, 1H), 7.45(d, 1H), 6.66(d. 1H), 4.22(bs, 2H), 3.90(s. 3H), 3. 86(s, 3H) 
Example 21 (Reactions) 

NMR(CDCl3) 6 :7.64(dd. 1H). 7.56(d. 1H). 7.10(d. 1H). 3.92(s. 3H). 3.90(s. 3H). 3.6 6(t. 4H), 3.37(t. 4H). 2.95(bs. 2H) 
Example 21 (Reaction4) 

NMR(CDCl3) 5 :7.96(d. 1H), 7.70(d, 1H). 7.69(s. 1H), 4.04(s, 3H), 3.95(s, 3H), 3.87 (t, 4H). 3.72(t. 4H) 
Example 21 (Reaction5) 

NMR(CDCl3) 6 :7.49(dd, 1H). 7.44(d. 1H), 7.01(d, 1H). 3.84(s. 3H). 3.65(m. 8H) 
Example 21 (Reaction6) 

NMR(DMS0-d6) 6 :10.02(s, 1H), 8.92(bs, 2H), 8.53(bs, 2H), 8.46(bs, 1H), 8.17(bs, 0. 5H). 7.96(bs, 0.5H), 7.72(d, 1H), 
7.56(s, 1H), 7.55(d, 1H), 7.36(s, 1H), 7.13(bs, 1H), 7.07(d, 1H), 4.10(s, 3H), 3.90(s, 3H), 3.64(m, 10H), 2.74(t, 2H) 

Example 22 (Reactions) 

NMR(DMS0-d6) 6 :9.92(s, 1H), 9.02(bs. 2H), 8.63(bm, 1H), 8.57(bs, 2H), 8.18(bs, 0. 5H). 7.96(bs. 0.5H). 7.71(bd. 1H). 
7.61 (bs, 0.5H), 7.47(bs, 0.5H), 7.26(s, 1H), 7.0 8(d, 2H), 6.91 (bs, 1H). 6.66(d, 2H), 4.07(s, 3H), 3.69(s, 8H), 3.65(m, 
2H), 2.83(t, 2 H), 2.69(t, 2H), 2.52(m, 21-1) 
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Example 23 (Reactions) 

NMR(DMS0-d6) 6 :9.78(s, 1H), 8.85(bs, 2H). 8.36(1 H+2H), 8.07(s, 1H+1H), 7.86(d, 2 H). 7.70(d, 1H), 7.53(d, 1H), 
7.32(s, 1H). 7.11(s, 1H), 6.83(d, 2H), 4.09(s. 3H), 3.8 2(m. 1H), 3.64(m, 2H), 2.74(t, 2H) 

Example 24 (Reaction2) 

NMR(DMS0-d6) 6 :10.67(s, 1H), 8.97(t, 1H), 8.28(s, 1H), 8.14(bs. 3H), 8.00(d, Shi), 7.76(d. 1H), 7.70(s, 1H), 7.59- 
7.50(m, 3H), 7.37(s, 1H), 4.12(s, 3H), 3.58(q, 2H), 3. 03(q, 2H) 

Example 25 (Reactions) 

NMR(DMS0-d6) 5 :10.34(s, 1H), 8.97(t. 1H), 8.27(s, 1H), 8.15(bs, 2H), 7.99(d, 1H), 7.90(d, 2H), 7.76(d, 1H), 7.66(s, 
1H), 7.35(s, 1H). 6.85(d, 2H), 4.11(s, 3H), 3.80(m, 8H), 3.58(q, 2H). 3.02(q, 2H) 

Example 26 (Reaction2) 

NMR(DMS0-d6) 6 :10.33(s, 1H), 9.58(t. 1H), 8.94(s, 1H), 8.84(d, 1H), 8.55(d. 1H), 8. 27(s, 1H). 8.04(dd. 1H), 7.98(d, 
1H), 7.91(d, 2H), 7.76(d, 1H). 7.65(s, 1H). 7.33(s, 1H), 6.86(d. 2H), 4.70(d. 2H), 4.11(s, 3H). 3.80(bs, 8H) 

Example 27 

NMR(DMS0-d6) 6 :10.15(s, 1H). 9.30(bs, 1H), 9.03(s, 1H), 8.89(d. 1H), 8.54(d, 1H), 8.33(s, 0.5H), 8.25(bs. 0.5H), 
8.11(dd, 1H), 7.87(d, 2H), 7.77(d, 1H), 7.57(bm. 1H), 7.43(s, 1H), 7.15(s, 1H), 6.85(d, 2H), 4.67(d, 2H), 4.37(s, 3H), 
4.10(s, 3H), 3.79(m, 8H) 

Example 28 

NMR(DMS0-d6) 6 :9.48(s, 1H), 8.82(bs, 2H), 8.38(bs, 2H). 8.32(t, 1H), 8.06(s, 1H), 7.70(d, 1H), 7.50(d. 1H), 7.16(s, 
1H), 6.92(s, 1H), 4.05(s, 3H), 3.65(q, 2H), 3.61(t, 2H), 2.75(t, 2H), 2.28(t, 2H), 1.76(m, 2H), 1.63(m, 2H), 1.47(m, 2H) 

Example 29 (Reaction 1) 

NMR(DMS0-d6) 6 :10.1(3H, br), 7.20(2H, d), 6.82(2H, d), 3.73(8H, s) 
Example 29 (Reaction2) 

NMR(DMS0-d6) : 10.08(s, 0.5H), 10.01(s, 0.5H), 8.40(s, 0.5H), 8.10(s, 0.5H), 8.31 (s, 1H), 7.91-7.83(m, 1H), 7.75- 
7.58(m. 4H). 6.76(d. 2H). 4.21 (s. 3H). 3.73(s. 8H) 

Example 29 (Reactions) 

NMR(DMS0-d6) 6 :10.32(s, 1H), 10.04(s, 0.5H), 9.97(s, 0.5H), 8.32(s, 0.5H), 8.03 (s, 0.5H). 7.81(d, 1H), 7.67-7.50(m, 
SH), 7.60-7.20(bs, 5H), 7.30(s, 1H), 6.99(s, 0. 5H), 6.97(s, 0.5H), 6.75(d, 2H). 4.09(s. 3H), 4.03(d, 2H), 3.73(s, 8H) 

Example 30 (Reaction4) 

NMR(DMSO-d6)6 :10.32(s, 1H), 10.00(s, 0.5H), 9.94(s, 0.5H), 8.31 (s. 0.51-1), 8.03 (s, 0.5H), 7.82(d, 0.51-1), 7.79(d, 0.5H), 
7.68-7.53(m. 3H), 7.50-7.1 7(bs. 4H), 7.30 (s, 1H). 6.99(s, 0.51-1). 6.97(s, 0.5H), 6.78(d, 2H), 4.16(t. 4H), 4.09(s, SH), 
4.03(d, 2H). 3.59(t, 4H), 2.01 (s, 6H) 

Example 31 (Reactions) 

NMR(DMS0-d6) 6 : 10.32(s, 1H), 8.55(t, 0.4H), 8.48(t, 0.6H), 8.15(s. 0.6H), 7.93(s, 0.4H), 7.74(d, 0.4H). 7.70(d, 0.6H), 
7.62(s. 1H). 7.60(m, 0.6H), 7.46(d, 0.4H), 7.4 3-7.20(bs, 4H), 7.10(d. 2H). 6.98(s, 0.4H), 6.95(s, 0.6H), 6.79(d, 2H). 
4.08(s. SH), 4.03(d, 2H), 3.70(s, 8H), 3.43(q, 2H), 2.75(t, 2H) 
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Example 32 (Reaction 1) 

NMR(DMS0-d6) 5 :7.07(d, 2H), 6.62(d, 2H), 3.73-3.56(m. 8H), 2.86(bs, 2H), 2.76-2. 72(m, 2H), 2.59-2.51 (m, 2H), 1.82- 
1.74(m. 2H) 

Example 32 (Reaction2) 

NMR(DMS0-d6) 5 :8.52(t, 0.5H), 8.44(t, 0.5H), 8.30(s, 1H), 8.25(s, 0.5H). 7.99(s, 0.5H), 779(d, 0.5H), 776-7.71 (m, 
1H), 7.58-7.54(m, 1.5H), 7.07(d, 2H), 6.67(d, 2 H), 4.19(s, 3H), 3.70(s, 8H), 3.32(q, 2H), 2.53(t, 2H), 1.80(m, 2H) 

Example 32 (Reaction3) 

NMR(DMS0-d6) 5 :10.34(s, 1H), 8.47(t, 0.5H), 8.41 (t, 0.5H), 8.17(s. 0.5H), 7.94(s, 0.5H), 774-7.62(m, 2.5H), 748- 
7.29(m, 5.5H), 708(d. 2H), 6.98(s, 0.5H), 6.95(s, 0.5H). 6.67(d, 2H). 4.08(s, 3H), 4.04(q, 2H), 3.30(m, 2H), 1 .79(m, 2H) 

Example 33 

NMR(DMS0-d6) 6 :10.13(s, 1H), 9.98-10.02(m, 1H), 8.33(s. 0.5H), 8.03(s. 0.5H), 7. 88(d, 2H). 7.81(d, 1H), 7.65(d, 2H). 
752(d.. 1H), 743(s, 1H), 7.13(s, 1H), 6.85(d, 2H), 6.76(d. 2H), 4.1 1(s. 3H). 3.80(s. 8H), 3.73(s. 8H) 

Example 34 (Reaction 1) 

NMR(CDCl3) 5 :9.83(s, 1H), 7.28(s, 1H), 712(s, 1H), 4.03(s, 3H) 
Example 34 (Reaction2) 

NMR(CDCl3) 6 :9.85(s, 1H), 791 (s, 1H), 4.13(s, 3H) 
Example 34 (Reaction3) 

NMR(DMSO-de) 6 :8.71(s, 1H), 8.31 (s, 0.5H), 8.1 5(s. 0.5H), 7.93(d. 0.5H), 7.60(d, 0.5H), 4.28(s. 3H) 
Example 34 (Reaction4) 

NMR(DMS0-d6) 6 :8.88(bs, 1H), 8.71 (s, 1H).8.32(s, 0.5H), 8.08(s, 0.5H), 7.95-7.6 0(m, 2H), 4.28(s. 3H). 3.53(q, 2H), 
2.81 (t. 2H) 

Example 34 (Reactions) 

NMRCDMSO-de) 5 :9.04(bs, 2H). 8.83(t. 0.5H), 8.75(t, 0.5H), 8.73(s, 1H), 8.63(bs, 2H), 8.34(s. 0.5H), 8.07(s. 0.5H), 
7.87(d, 0.5H), 7.80(bs, 1H), 757(d, 0.51-1), 4.28 (s, 3H), 3.63(q, 2H), 2.69(t, 2H) 

Example 34 (Reaction6) 

NMR(DMS0-d6) 6 :10.41(s, 1H), 9.03(bs, 2H), 8.74(bs, 1H), 8.60(bs, 2H). 8.20(s, 1H), 7.94(d, 2H), 780(d, 1H), 7.68(s, 
1H), 7.65(d, 1H), 6.82(d, 21-1), 4.20(s, 3H), 3.79(m, 8H), 3.64(m, 2H), 2.70(m, 2H) 

Example 35 

NMR(DMS0-d6) 6 :10.22(s, 1H), 9.01(bs, 2H), 8.74(m. 0.5H), 8.68(m, 0.5H), 8.59(bs. 2H). 8.27(s, 0.5H), 8.05(s, 0.5H), 
781-7.73(m, 2.5H), 7.57(s, 0.5H), 7.54(s, 1H), 7.05(d, 2H, J=8.1), 6.67(d, 2H, J=8.1), 4.15(S, 3H), 3.70(S, 8H), 3.63(m, 
2H), 2.68 (m, 2H), 2.37(t, 2H), 1.84(m, 2H) 

Example 36 

NMR(DMS0-d6) 6 :8.79(bs, 1H). 8.24(s, 1H), 8.16(s, 1H), 7.74(d, 1H), 7.62(d, 1H), 7. 56(s. 1H), 4.16(s, 3H), 3.59(m, 
2H), 2.62(t. 2H) 
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Example 37 (Reaction 1) 

NMR(DMS0-d6) 6 :10.13(s. 0.4H), 10.04(s, 0.6H), 8.73(s, 1H), 8.46(s, 0.6H). 8.13 (s, 0.41-1), 7.95(d, 0.6H), 7.90-7.82(m, 
1H), 7.67-7.60(m, 2.6H), 6.77(d, 2H), 4.29 (s, 3H), 3.73(s, 8H) 

Example 37 (Reaction2) 

NMR(DMS0-d6) 6 :10.62(s, 1H), 10.10(s. 1H), 8.30(8. 1H), 7.91(d, 1H, J=8.8), 7.71 (d, 1H, J=8.8), 7.65(d, 3H), 7.59(s. 
1H), 7.70-7.20(bs, 4H), 6.77(d, 2H), 4.18(s, 3H), 4.13(d, 2H), 3.74(s, 3H) 

Example 38 (Reaction 1) 

NMR(DMS0-d6) 6 :8.68(s, 2H), 8.26(bs, 1H), 7.87(d, 1H), 7.67(bd, 1H) 
Example 38 (Reaction2) 

NMR(DMS0-d6) 5 :8.85(m. 1H), 8.68(s. 2H), 8.23(s, 0.5H), 8.05(s, 0.5H), 7.82(d, 0. 5H), 7.62(d. 0.5H), 7.74(m, 1H). 
3.55(q, 2H),2.81(t, 2H) 

Example 38 (Reactions) 

NMR(DMS0-d6) 6 :9.12(bs, 2H), 8.88(m, 1H), 8.78(bs, 2H), 8.72(bs, 2H). 8.26(s, 0.5 H), 8.14(s, 0.5H), 7.82(d, 1H), 
7.70(d, 0.5H), 7.60(d, 0.5H), 3.65(q, 2H), 2.74(t, 2 H) 

Example 38 (Reaction4) 

NMR(DNS0-d6, 80°C) 6 :8.89(bs, 2H), 8.48(bs, 2H), 8.10(s, 1H), 7.83(s, 1H), 7.74(d, 1H), 7.56(d. 1H), 7.54(s, 1H). 
7.06(d, 2H), 6.69(d, 2H), 3.69(s, 8H), 2.76-2.37(m, 8 H), 1.90(m, 2H) 

Example 39 

NMR(DMS0-d6) 6 :8.11(s. 1H). 8.00(s. 1H). 7.80-7.45(m. 8H). 3.77(t. 2H). 2.79(t 2 H) 
Example 40 (Reaction 1) 

NMR(DMS0-d6) 5 :10.08(s, 0.5H), 10.03(S, 0.5H), 8.69(bs, 2H). 8.35(S, 0.5H), 8.13 (S, 0.5H), 7.87-7.70(m, 2H), 7.60(d, 
2H), 6.77(d, 2H), 3.73(s, 8H) 

Example 40 (Reaction2) 

NMR(DMS0-d6) 6 :12.25(s, 1H), 10.31(s. 1H), 8.40(s. 1H), 8.33(s. 1H). 8.10(d, 1H, J =8.8), 7.85(d, 1H, J=8.8), 7.69(m, 
2H). 7.63(d. 2H, J=8.8), 7.60-7.25(bs, 4H), 6.77 (d, 2H), 4.22(d, 2H), 3.74(s, 8H) 

Example 41 (Reaction 1) 

NMR(DMSO-de) 6 :8.25(m, 2H), 7.90(m, 2H). 7.72(d, 1H), 3.89(s, 3H) 
Example 41 (Reactlon2) 

NMR(DMS0-d6) 6 :8.24(d, 1H), 8.21 (s. 1H). 7.95(d. 1H), 7.89(d, 1H), 7.71 (d, 1H) 
Example 41 (Reactions) 

NMR(DMS0-d6) 5 :8.92(t, 1H), 8.27(d, 1H), 8.19(s, 1H), 7.90(d, 1H), 7.81 (d, 1H), 7. 70(d, 1H), 3.53(q, 2H), 2.78(t, 2H) 
Example 41 (Reaction4) 

NMR(DMS0-d6) 6 :9.1 1(bs, 2H), 8.88(bs, 1H), 8.71 (bs, 2H), 8.22(m, 2H), 8.10(s, 1 H), 7.86(d, 1 H), 7.68(bs, 1 H), 3.67(q, 
2H), 2.75(t. 2H) 
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Example 41 (Reactions) 

NMR(CD30D) 6 :8.04(s, 1H), 7.73(d, 1H), 7.59(d, 1H), 7.55(d. 1H), 7.08(d, 2H), 6.72 (d, 1H), 6.65(d, 2H), 3.77(t, 2H), 
3.68(t, 4H). 3.61 (t, 4H), 2.78(t, 2H), 2.61 (t, 2H), 2.43(t, 2H), 2.01 (m, 2H) 

Example 42 

NMR(DMS0-d6) 5 :9.08(bs, 2H), 8.77(m. 1H), 8.67(bs, 2H), 8.40(s, 1H), 8.07(bs. 0.8 hi), 8.02(s, 0.2H), 7.76(bs, 1H), 
7.70(d, 1H), 7.53(d, 1H), 6.82(d, 1H), 3.63(m, 2H), 2.72(m, 2H) 

Example 43 

NMR(DMS0-d6) 6 :8.3-8.15(m, 1H), 7.91(d, 1H), 7.90(m, 1H), 7.71-7.64(m, 1H), 7.57 (d, 1H) 
Example 44 (Reaction 1) 

NMR(DMS0-d6) 6 :14.2-1 1.3(1 H, br), 7.89(1 H, d, J=8.2). 7.71 (IH, d, J=8.2), 7.30(1 H, d, J=4.4). 7.08(1 H, d, J=4.4), 
5.8-2.5(2H. br) 

Example 44 (Reaction2) 

NMR(DMS0-d6) 6 :8.90(1H, t, J=5.5), 8.1 6(1 H, s). 7.81 (IH, d, J=8.1), 7.69(1 H, d, J= 8.1), 7.30 (IH, d, J=3.7), 7.07(1 H, 
d, J=3.7), 3.54(2H, q, J=5.9), 5.80-3. 15(2H, br), 2.82(2H, t, J=6.6) 

Example 44 (Reaction3) 

NMR(DMS0-d6) 6 :9.06-8.80(2H. br), 8.67-8.45(2H, br), 8.56(1 H, m), 7.99(1 H. s), 7. 64(1 H. d, J=8.8), 7.48(1 H, d, J=8.8), 
7.00(1 H, d, J=3.7), 6.80(1 H, d, J=3.7), 3.61(2 H, m), 2.66(2H. t, J=6.6) 

Example 44 (Reaction4) 

NMR(DMS0-d6) 6 :9.05(2H. bs). 8.63(2H, bs). 8.62-8. 75(1 H. m). 8.14-7.92(3H. m). 7. 4-7.74(5H. m). 6.96-6.87(1 H. m). 
6.24(1 H. bs), 3.56-3.70(2H, m), 2.70(2H, t, J=5.9) 

Example 45 

NMR(DMS0-d6) 6 :8.25(1H, s), 7.98(1 H, bs), 7.69(1 H, dd), 7.51 (IH, d), 6.88(1 H, d), 5.93(1 H, d), 3.67(2H, t), 2.57(2H, t) 
Example 46 

NMR(DMS0-d6) 6 :7. ( ), 6.87(1 H, d), 6.66(2H, d). 5.82(1 H, d), 2.00(2H, q), 3.77(2 H, t), 2.38(2H, t), 2.61 (2H, t), 3.4- 
3.7(8H, m). 2.78(2H, t) 

Example 47 (Reaction 1) 

(DMSO-de) 6 :8.52(m, 0.5H), 8.46(m, 0.5H), 8.29(s, IH), 8.24(s, 0.5H), 8.00(s, 0.5 H). 7.78-7.62(m, 1.5H), 7.57(bs, 
1.5H), 4.19(s, 3H). 3.30(m, 2H), 2.30(t. 2H). 1.80 (m. 2H) 

Example 47 (Reaction2) 

(DMSO-de) 5 :9.66(S, IH), 8.56(t, 0.5H). 8.48(t, 0.5H), 8.29(s, IH), 8.26(S, 0.5H), 8.00(S, 0.5H), 7.82-7.71(m, 1.5H), 
7.58-7.54(m, 1.5H), 7.41 (d, 2H), 6.68(d. 2H), 4. 19(s, 3H), 3.68(s, 8H), 3.33(m, 2H), 2.34(t, 2H), 1.86(m, 2H) 

Example 47 (Reaction3) 

(DMSO-de) 6 :10.29(s, 1 H), 9.69(s, 1 H), 8.5-8.4(m, 1 H), 8.19(s, 0.5H), 7.95(s, 0.5 H), 7.73(d, 0.5H), 7.69(d. 0.5H), 7.59(d. 
0.5H), 7.45(d. 0.5H), 7.43(d, 2H), 7.27(s, IH), 7.60-7.20(bs, 5H), 6.95(d, IH), 6.68(d, 2H), 4.08(s, 3H), 4.02(s, 2H), 
3.68(s, 8H), 3.35(m, 2H), 2.34(t, 2H), 1.86(m, 2H) 
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Example 48 (Reaction 1) 

(CDCI3) 6 :8.26(d, 1H), 8.07(dd, 1H), 7.32(d, 1H), 2.34(bs, 2H) 
Example 48 (Reaction2) 

(CDCI3) 6 :8.28(d, 1H), 8.10(dd, 1H), 7.24(d, 1H), 3.75(t, 4H), 3.59(t, 4H) 
Example 48 (Reaction3) 

(DMSO-de) 6 :10.34(s, 1 H), 8.41 (bs, 1H), 8.32(d. 1H), 8.03(d. 1H), 7.87(d, 1H), 7.7 3(dd. 1H), 7.71 (bs. 1H), 7.59(d, 1H), 
7.37(d, 1H), 4.21 (s, 3H). 3.61 (t, 4H), 3.50(t, 4H) 

Example 48 (Reaction4) 

(DMSO-de) 6 :10.53(s. 2H). 8.30(s. 1H), 8.04(d. 1H). 7.99(d. 1H), 7.77(d. 1H), 7.74 (dd. 1H), 7.66(t, 1H), 7.48(s, 1H), 
7.37(4H+1H), 7.18(s, 1H), 4.11(s. 3H), 4.06(d, 2 H), 3.62(t 4H), 3.50(t, 4H) 

Example 49 

(DMSO-de) 6 :10.55(s, 1H). 10.50(s, 1H), 8.30-7.13(m, 12H), 4.11(s, 3H), 4.07(d, 2 H). 3.67(t, 4H), 3.56(t, 4H) 
Example 50 (Reaction 1) 

(DMSO-de) 6 :10.45(s, 0.5H), 10.38(s. 0.5H), 8.62-7. 10(8H), 4.21(s. 3H), 3.72(s, 8H) 
Example 50 (Reaction2) 

(DMSO-de) 5 :10.58(s, 1H), 10.50(s, 1H), 8.30(s, 1H), 8.19(d, 1H), 7.98(dd, 1H). 7. 75(d, 1H), 7.64(t, 1H), 7.45(s, 1H), 
7.35(4H+1H), 7.15(s, 1H), 4.10(s, 3H), 4.07(d, 2H), 3.73(s, 8H) 

Example 51 (Reaction 1) 

(CDCI3) 6 :8.17(d, 1H), 7.54(dd, 1H), 7.39(d, 1H), 3.86-3.23(m, 8H) 
Example 51 (Reaction2) 

(DMSO-de) 6 :8.02(d, 1H), 6.84(dd, 1H), 6.61 (d, IH), 4.86(bs, 2H), 3.67-3.01 (m, 14 H) 
Example 51 (Reaction3) 

(CDCI3) 6 :8.17(d, 1H). 6.71 (dd, 1H), 6.50(d, 1H), 4.11-3.22(m, 16H) 
Example 51 (Reaction4) 

(DMSO-de) 5 :9.94(d, 1H), 8.30-6.67(m, 8H), 4.20(s, 3H) 3.76(s. 8H), 3.52(s, 61-1), 3. 31 (s, 2H) 
Example 51 (Reaction5) 

(DMSO-de) 5 :10.36(s, 1H), 9.98(s. 1H), 8.16-6.66(m. 13H), 4.09(s, 3H), 4.03(d, 2H), - 3.77-3.35(m, 16H) 
Example 52 (Reaction 1) 

(CDCI3) 6 :8.05(d, 1H), 7.68(s, 1H), 7.52(m, 1H), 3.53 (q, 2H), 2.54(t, 2H), 2.26(s, 6H) 
Example 52 (Reaction2) 

(DMSO-de) 6 :8.27(t, IH), 794(d, 1H), 6.80(dd, 1H), 6.58(d, 1H), 4.86(bs, 2H), 3.5 5(s, 8H), 3.27(q, 2H), 2.38(t, 2H), 
2.34(s, 6H) 
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Example 52 (Reactions) 

(DMSO-de) 5 :8.42(t, 1H), 7.98(d, 1H). 6.95(dd, 1H), 6.77(d, 1H). 4.37(t, 4H), 3.90 (t, H), 2.27(s, 6H) (comment: Signals 
of ethylene in the dimethylaminoethyl residue could not be identified, because they were overlapped by those of solvent.) 

Example 52 (Reaction4) 

(DMSO-de) 5 :10.25(bs, 1H). 9.17(bt. 1H), 8.36(d, 1E), 8.32(d, 1H), 8.21(s, 0.5H). 8.09(s, 0.5H), 7.88-7.62(3H), 7.14(d, 
1H), 7.03(dd, 1H), 4.22(s, 3H), 3.82(s, 8H), 3.69(m, 2H), 3.30(m, 2H), 2.89(s, 6H) 

Example 52 (Reaction5) 

(DMSO-de) 6 :10.52(s, 2H), 9.25(bt, 1H), 8.64(bs, IE), 8.35(d, 1H), 8.19(S. 1H), 7. 90(d, 1H), 7.78(d. 1H), 7.67(t, 1H), 
7.46(s, 1H), 7.39(bs. 4H), 7.17(s, 1H). 7.03(d, 1H), 4.11(s, 3H), 4.06(d, 2H). 4.00-3.40(m. 10H), 3.32(m, 2H), 2.85(d, 6H) 

Example 53 (Reaction 1) 

(DMSO-de) 5 :10.12(s, 1H), 10.04(s, 1H), 9.97(s. 1H), 8.32(s. 0.5H), 8.25(m, 1H). 8. 03(s, 0.5H), 7.80-7.50(m, 4H), 7.40- 
6.85(bs, 4H), 7.29(s. 1H), 6.96(s. 1H), 6.75(d. 2H), 4.08(s, 3H), 3.73(s, 8H), 3.34(m. 2H) 

Example 53 (Reactlon2) 

(DMSO-de) 6 :11.10(s, 1H). 10.20(s, 1H), 8.28(bs, 3E-1H). 7.98(d. 1H), 7.89(t, 1H), 7.76(d, 1H), 7.63(d, 2H), 7.54(s, 
1H),7.23(s, 1H),7.65-6.90(bs, 4H), 6.77(d. 2H), 4.12(s, 3H). 4.05(m. 1H),3.74(s, 8H). 3.21(s, 2H), 1.85(m,2H). 1.57(m, 
2H) 

Example 54 

(DMSO-de) 5 :10.02(s, 0.5H), 9.95(s, 0.5H), 9.71(s, 1H), 8.32(s, 0.5H), 8.01(s, 0. 5H), 7.80(dd, 1H), 7.66(d, 2H), 7.62(d, 
0.5H), 7.49(d, 0.5H), 7.33-7.30(m, 6H), 7.0 3(d, 1 H), 6.76(d, 2H), 4.07(s, 3H), 3.73(s, 8H), 3.48(s, 2H), 3.00(s, 2H), 2.50- 
2.45 (bd, 8H) 

Example 55 

(DMSO-de) 5 :10.05(s, 0.5H), 9.97(s, 0.5H), 9.93(s. 1H), 8.31(s, 0.51-1), 8.03(s. 0. 5H), 7.82(d, 0.5H), 7.79(d, 0.5H), 
7.65(m, 2.5H), 7.51(d, 0.5H), 7.31(s. 1H), 7.07 (s, 6.5H), 7.03(8, 6.5H), 6.75(d, 2H), 4.08(8, 3H), 3.73(8, 8H), 3.38(m, 
2H), 3.10(m, 4H), 2.73(m, 4H) 

Example 56 

(DMSO-de) 5 :11.71(s, 1H), 10.20(s, 1H). 8.29(s, 1H), 7.99(d, 1H), 7.77(d, 1H), 7.7 3(8, 2H), 7.67(8, 1H), 7.65(d, 2H), 
7.36(8, 1H), 6.77(d, 2H), 4.15(8, 3H), 3.74(s, 8H) 

Example 57 

(DMSO-de) 5 :10.05(s, 1H), 10.04(s. 0.6H), 9.96(s. 0.4H), 8.31 (s, 0.6H), 8.02(s, 0. 4H), 7.80(m. 1H), 7.64(bs, 3.4H), 
7.50(d, 0.6H), 7.27(s, 1H), 7.16(s. 1H). 6.88(m. 2 H). 6.75(d, 2H), 4.29(t. 2H), 4.08(s. 3H). 3.73(s. 8H). 2.77(t. 2H) 

Example 58 (Reaction 1) 

(DMSO-de) 5 :10.42(b8, 1H), 8.62(t, 1H), 7.89(d, 1H), 7.88(d, 1H), 7.59(t, 1H), 2.1 0(8, 3H) 
Example 58 (Reaction2) 

(DMSO-de) 5 :7.30(m, 3H). 6.97(m. 1H), 6.33(bt. 1H), 3.09(m, 2H). 1.18(t, 3H) 
Example 58 (Reactions) 

(CDCI3) 6 :7.53-7.46(m, 2H), 7.30(t, 1H), 7.00(dd, 1H), 3.84(t, 2H), 3.56-3.45(m, 4H), 1.93(bs, 1H), 1.20(t, 3H) 
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Example 58 (Reaction4) 

(CDCI3) 6 :8.21(s, 1H), 8.15-8.03(m, 2H). 7.67(t, 1H), 3.82(s, 4H), 3.63(m, 2H), 1. 30(t. 3H) 
Example 58 (Reaction5) 

(CDCI3) 6 :10.32(bs, 2H), 7.25(t, 1H), 6.74-6.67(m, 2H), 6.62(d, 1H), 3.82-3.60(m, 4H), 3.42(q, 2H), 1.09(t, 3H) 
Example 58 (Reactions) 

(DMSO-de) 6 :10.10(s, 0.5H), 10.01(s, 0.5H). 8.41-6.44(m. 9H), 4.21(s, 3H), 3.74. (t, 2H), 3.61(t, 2H), 3.46-3.38(m, 2H), 
1.1 2(t, 3H) 

Example 58 (Reaction7) 

(DMSO-de) 5 :10.44(s. 1 H). 10.06(s, 0.5H), 9.97(s, 0.5H), 8.35-6.33(m, 12H), 4.12 (s, 3H), 3.75(t, 2H), 3.61 (t, 2H), 3.49- 
3.39(m,2H), 1.1 3(t, 3H) 

Example 59 

(DMSO-de) 5 :1 0.02(s, 0.5H). 9.96(s, 0.5H), 9.92(s, 1 H), 8.33(s, 0.5H), 8.03(s, 0. 5H), 7.82(t, 0.5H), 779(d, 0.5H), 7.66(d. 
2H), 7.63(d, 0.5H), 7.52(d, 0.5H), 7.36 (s, 1H), 7.07(dd, 0.5H), 6.97-6.93(m, 2H), 6.76(d, 2H), 6.15(dd, 1H), 4.11(s, 3H), 
3. 73(s, 8H) 

Example 60 

(DMSO-de) 5 :9.97(s, 2H), 8.19(bs,1H), 7.80(d, 1H), 7.64(d, 2H), 7.60(m, 1H), 7.28 (s, 1H), 6.93(s. 1H), 6.76(d, 2H). 
4.08(S, 3H), 3.73(S. 8H), 2.75(t, 2H), 2.56(t, 2H), 2. 09(s, 3H) 

Example 61 

(DMSO-de) 6 :10.33(s. 0.5H). 10.27(s. 0.5H), 9.99(s. 1H). 8.34(bs. 1H). 8.04(bs. 1 H). 7.81(d, 1H). 7.73(d. 1H). 7.53(bd. 
1H), 7.36(d,1H), 7.28(S, 1H+1H), 6.93(bs,1H), 4.08(s, 1H), 3.61 (t, 4H), 3.50(t, 4H), 2.75(t, 2H)2.56(t, 2H), 2.09(s, 3H) 

Example 62 (Reaction 1) 

(CDCI3) 6 :7.95-7.86(m, 2H), 6.95-6.88(m, 1H), 3.91 (bs, 4H), 3.74-3.69(m, 4H), 2. 87(bs, 2H) 
Example 62 (Reaction2) 

(CDCI3) 6 :8.01-7.91(m, 2H), 6.88(t, 1H), 3.84(t, 4H), 3.68(t, 4H) 
Example 62 (Reaction3) 

(DMSO-de) 5 :10.29(bs, 1H), 8.40-7.1 1(m, 8H). 4.21 (s, 3H), 3.66(t, 4H), 3.55(t 4H) 
Example 62 (Reaction4) 

(DMSO-de) 5 :10.29(s, 0.5H), 10.22(s. 0.5H), 9.99(s, 1H). 8.33-6.92(m, 12H), 4.08 (s, 3H), 3.66(t 4H), 3.55(t, 4H), 2.75(t, 
2H), 2.56(t, 2H), 2.09(s. 3H) 

Example 63 

(DMSO-de) 5 :9.98(s, 1H), 9.64(s, 0.5H), 9.58(s, 0.5H), 8.30(s, 0.5H), 8.03(s, 0.5 H), 7.83-7.78(m, 1H), 7.65(d, 0.5H), 
7.50(d, 0.5H), 7.27(s, 1H). 7.15(s. 0.5H). 7.1 2(s. 0.5H). 6.93(dd. 1H), 6.66(s, 1 H). 6.61(d. 1 H), 4.08(s, 3H). 3.75(s, 8H). 
2.75(t, 2H). 2.56(t, 2H), 2.21 (s, 3H), 2.09(s, 3H) 
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Example 64 

(DMSO-de) 6 :9.98(s. 1H), 9.64(s, 0.5H), 9.58(s, 0.5H), 8.61 (s, 0.5H), 8.30(s, 0.5 H), 8.03(s, 0.5H), 7.96(m1H), 7.65(d. 
1H), 7.50(d, 1H), 7.35(dd, 0.5H), 7.27(s, 1H), 6.66(s, 1H), 6.61 (d, 1H), 4.08(s, 3H), 3.74(s, 8H), 2.75(t, 2H), 2.56(t, 2H), 
2.21 (S, 3H), 2.09(S, 3H) 

Example 65 (Reaction 1) 

(CDCI3) 6 :8.34(d, 1H), 8.29(dd, 1H), 7.53(d, 1H), 4.69(t, 2H), 3.51 (m, 4H), 3.41 (m, 4H) 
Example 65 (Reaction2) 

(CDCI3) 6 :8.55(d, 1H), 8.36(dd, 1H), 7.50(d, 1H), 3.61 (m, 8H) 
Example 65 (Reactions) 

(DMSO-de) 6 :10.58(bs, 1H), 10.51(bs, 1H), 8.45-7.57(8H), 4.21 (s, 3H), 3.60(t, 2H), 3.37(t, 4H) 
Example 65 (Reaction4) 

(DMSO-de) 6 :10.51(s, 0.5H), 10.44(s, 0.5H), 9.99(s, 1H), 8.37-6.93(8H), 4.08(s, 3H). 3.60(t, 4H), 3.37(t, 4H), 2.76(t, 
2H),2.57(t, 2H), 2.10(s. 3H) 

Example 66 (Reaction 1) 

(CDCI3) 6 :8.45(d, 1H), 6.56(d, 1H), 5.02(t, 2H), 4.14(bs, 4H), 3.77(m. 4H) 
Example 66 (Reaction2) 

(CDCI3) 6 :8.49(d, 1H), 6.29(d, 1H), 4.40(t, 4H), 3.87(t, 4H) 
Example 66 (Reactions) 

(DMSO-de) 6 :10.46(s, 0.5H). 10.40(s, 0.5H), 8.45-7.51(m, 6H), 6.52(d, 1H), 4.21 (s, 3H), 4.13(t, 4H), 3.88(t, 4H) 
Example 66 (Reaction4) 

(DMSO-de) 5 :10.39(s, 0.5H), 10.35(s. 0.5H), 9.99(s, 1H), 8.36(s, 0.5H). 8.09(s, 0. 5H), 7.87-7.82(m, 1H), 7.69(d. 0.5H). 
7.55-7.50(m, 1.5H). 7.28(s. 1H). 6.95(dd, 1H). 6.52(d. 1H). 4.13(t. 4H), 4.09(s. 3H). 3.88(t. 4H). 2.76(t, 2H), 2.57(t. 2H). 
2.09(S. 3H) 

Example 67 

(DMSO-de) 5 :10.30(s, 1H), 9.99(s, 1H), 8.19(bs, 1H), 7.82(d, 1H), 7.64(d, 2H, 8.8), 7.58(m, 1H), 7.29(s, 1H), 6.96(s, 
1H), 6.76(d, 2H), 4.09(s, 3H). 3.73(s, 8H), 3.54(t, 2H), 2.95(s, 6H), 2.93(m, 2H) 

Example 68 

(DMSO-de) 6 :10.32(s, 1H). 10.26(bs, 1H), 8.33-6.97(m, 81-1), 4.09(s, 31-1), 3.66(t, 4 H), 3.57-3.51(m, 6H), 2.95-2.90(m, 
8H) 

Example 69 

(DMSO-de) 5 :10.29(s, 1H), 9.61(bs, 1H), 8.23(bs, 1H), 7.58(bs, 1H), 7.52(d, 1H), 7. 28(s, 1H), 7.14(d, 1H), 6.95(s, 1H), 
6.65(s, 1H), 6.61 (d. 1H), 4.10(s, 3H), 3.74(s. 8 H), 3.54(t 2H), 2.95(s, 6H). 2.93(t 2H), 2.21 (s, 3H) 
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Example 70 

(DMSO-de) 6 :10.29(s. 1H), 9.64(s, 0.5H), 9.58(s. 0.5H), 8.30-6.55(8H). 4.09(s, 3 H), 3.74(s, 8H). 3.54(t. 2H), 2.95(s, 
6H), 2.93(2H), 2.21 (s, 3H) 

Example 71 

(DMSO-de) 5 :10.53(s. 1H), 10.49(s. 1H). 8.28(1 H+1H), 8.13(dd, 1H), 7.87(dd, 1H), 7.70(d, 1H), 7.64(d, 1H), 7.34(d. 
1H), 7.02(d, 1H), 4.10(s, 3H), 3.60(t, 4H), 3.55(t, 2H), 3.37(t, 4H), 2.96(s, 6H) 

Example 72 

(DMSO-de) 6 :10.54(s, 1H), 10.43(bs, 1H), 8.26(bs. 1H), 7.90(d, 1H), 7.65(d, 1H), 7. 52(d, 1H), 7.34(s, 1H), 7.04(s, 1H), 
6.52(d, 1H), 4.13(t, 4H), 4.10(s, 3H), 3.88(t, 4 H), 3.56(t. 2H), 2.96(6H+2H) 

Example 73 

(DMSO-de) 5 :10.37(s. 1H), 10.33(bs. 1H), 8.23(bs, 1H). 8.04(d. 1H), 7.85(dd, 1H), 7.73(dd, 1H), 7.63(d, 1H), 7.37(d, 
1H), 7.33(d, 1H), 7.00(d, 1H). 4.09(s. 3H). 3.61 (t. 4H), 3.60(m, 4H), 3.51(m. 6H), 2.95(s, 6H), 2.94(2H) 

Example 74 

(DMSO-de) 5 :10.32(s, 1H), 10.26(bs, 1H), 7.83-6.97(m, Shi), 4.09(s, Shi), 3.66(t, 4 H), 3.55-3.35(m, 6H), 2.94-2.90(m, 
8H) 

Example 75 

(DMSO-de) 5 :10.56(s. 1H), 9.69(s, 1H), 8.21(s, 1H), 7.87(d, 1H), 7.63(d, 1H), 7.36 (s. 1H), 7.14(d, 1H), 6.66(s, 1H), 
6.62(d, 1H), 4.09(s. 3H), 3.75(s, 8H), 3.56(t, 2H). 2.96(2H), 2.21 (s, 3H) 

Example 76 

(DMSO-de) 6 :10.50(s, 1H), 9.66(s, 0.5H), 9.59(s, 0.5H), 8.30(s, 0.5H), 8.05(s, 0. 5H). 7.83-7.80(m, 1H), 7.65(d, 0.5H), 
7.49(d,0.5H),7.23(s, 1H).7.13(d, 1H),6.99(d, 1H),6.66(s, 1H), 6.61(d, 1H), 4.09(s,3H),3.74(s,8H), 3.55(t, 2H),2.96(s, 
6H), 2.96(2H), 2.21 (s. 3H) 

Example 77 

NMR(DMS0-d6) 6 : 10. 07(s, 1H), 9.98(bs. 1H). 8.32-7.63(m. 5H). 7.29(s, 1H). 6.95(s, 1H). 6.72(d. 2H), 4.08(s. 3H). 
3.73(S, 8H), 3.10(S. 2H), 2.17(s, 3H) 

Example 78 

NMR(DMS0-d6) 5 :10.08(s, 1H), 10.03(s, 0.5H), 9.96(s, 0.5H), 8.33(s, 0.5H), 8.03 (s, 0.5H), 7.85-7.79(m, 1H), 7.72- 
7.51(m,3H). 7.31(s, 1H), 7.11(d, 1H), 6.78-6.71 (m, 2H), 4.58(s, 2H), 4.10(s, 3H), 3.73(s, 8H), 2.97(s. 6H) 

Example 79 

NMR(DMS0-d6) 6 :10.26(s, 1H), 10.02(s, 0.5H), 9.96(s, 0.5H), 8.50(d, 1H), 8.32(s, 0.5H), 8.01(s, 0.5H), 7.83-7.25(m, 
8H), 6.95(d, 1H), 6.76(d, 2H), 4.07(s, 3H), 3.80 (s, 2H), 3.73(s, 8H) 

Example 80 

NMR(DMS0-d6) 6 :10.27(s. 1H), 10.01(bs, 0.5H), 9.96(bs, 0.5H), 8.52(d, 2H), 8.32 (bs, 0.5H), 8.02(bs, 0.5H), 7.81(bd, 
1H). 7.64(bd. 2H+0.5H), 7.51 (bd, 0.5H). 7.35 (d, 2H). 7.27(s, 1H). 6.94(bs. 1H). 6.76(d. 2H), 4.07(s, 3H), 3.73(s, 8H). 
3.66(S. 2H) 
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Example 81 

NMR(DMS0-d6) 6:10.25(5. 1H), 10.02(s, 0.5H), 9.96(s, 0.5H), 8.54(dd, 1 H), 8.47(d d, 1H), 8.32(s, 0.5H), 8.02(s, 0.5H), 
7.83-7.72(m, 2H), 7.66(d, 2H), 7.63(d, 0.5H), 7.51 (d, 0.5H), 7.38, (dd, 1 H), 7.27(s, 1H), 6.95(dd, 1H). 6.76(d, 2H), 4.07(s, 
3H), 3. 73(S, 8H), 3.65(S, 2H) 

Example 82 

NMR(DMS0-d6) 6 :10.66(s, 1H), 10,01(s, 1H), 9.03(s, 1H), 8.93(d, 1H). 8.55(d, 1H), 8.13(s, 0.5H), 8.11(d, 1H). 7.64(d, 
2H), 7.63(bs, 1H), 7.30(d, 1H), 7.00(s, 1H), 6.7 6(d, 21-1), 4.37(s, 3H), 4.08(s, 3H), 3.99(s, 2H), 3.73(s, 8H) 

Example 83 

NMR(DMS0-d6) 6 :10.36(s, 1H), 10.08(s, 1H), 8.22(bs. 1H), 7.87(d, 1H), 7.68(d, 2H), 7.65(d, 1H), 7.37(s, 1H), 7.04(s, 
1H), 6.76{d, 2H), 4.09(s, 3H), 3.73(s, 8H), 3.45-3. 32(m, 2H), 3.10(s, 9H), 2.40(t, 2H). 2.05(m, 2H) 

Example 84 

NMR(DMS0-d6) 6 :9.97(s, 1H), 8.49(bs. 1H), 8.12-7.93(m, 1H), 7.71-7.38(m, 2H), 7. 26(s, 1H), 7.10(d, 2H, J=8.8), 
6.91 (S, 1H), 6.69(d, 2H, J=8.8), 4.06(S, 3H), 3.70(S, 8H), 3.42-3.33(m, 4H), 2.75(t, 2H), 2.56(t, 2H), 2.09(S, 3H) 

Example 85 

NMR(DMS0-d6) 6 :10.31(s, 0.7H), 9.98(s. 0.3H), 8.47(m, 1H), 8.16(s, 0.7H), 7.93(s, 0.3H). 7.73-7.58(m, 1.3H), 7.46(d, 
0.7H), 7.27(s, 1 H), 7.10(d, 2H), 6.93(d, 1 H), 6. 69(d, 2H). 4.08(8, 3H), 3.70(s, 8H), 3.53(t, 2H), 3.42(m, 2H), 2.94 (s, 8H), 
2.75(m, 2 H) 

Example 86 (Reaction 1) 

NMR(CDCl3) 5 :7.98(d, 1H), 6.66(m, 2H), 4.84(d, 2H), 3.56(s, 8H), 2.55(s, 3H) 
Example 86 (Reaction2) 

NMR(CDCl3) 6 :8.11(d, 1H), 6.55(dd, 1H), 6.47(d, 1H), 3.84(t, 4H), 3.68(t, 4H), 2.6 6(s, 3H) 
Example 86 (Reactions) 

NMR(DMS0-d6) 6:9.92(5, 1H).8.30(d, 1H),8.29(s, 1H), 7.91(d. IH), 7.70(d, 1H), 7. 64(d, 1H),7.14(d, 1H), 6.66(s, 1H), 
6.61 (d. 1H). 4.21 (s, 3H). 3.75(s. 8H). 2.21 (s. 3 H) 

Example 86 (Reaction4) 

NMR(DMS0-d6) 6 :10.52(s, 1H). 9.82(s, 1H), 8.28(s, 1H), 7.99(d. 1H), 7.75(d,. 1H), 7.64(t, 1H), 7.48(s, 1H), 7.36(bs, 
4H), 7.18(5, 1H), 7.14(d,1H), 6.66(s, 1H), 6.62 (d, 1H), 4.10(5, 3H), 4.06(d, 2H), 3.75(5, 8H), 2.21(5, 3H) 

Example 87 

NMR(DMS0-d6) 6 :10.27(s, 1H), 9.78(s, 1H), 8.25(s, 1H), 7.96(d, 1H), 7.71(d, 1H), 7. 44(d, 1H), 7.14(d. 1H), 7.10(s, 
1H), 6. 67(8, 1H), 6.62(d, 1H), 4.08(8, 31-1), 3.75(8, 8 H), 3.06(m. 2H), 2.75(m, 6H), 2.40(t. 2H), 2.21(8, 3H), 1.97(m, 2H) 

Example 88 

NMR(DMS0<l6) 6 :10.41(s, 1H), 10.01(s, 0.5H), 9.95(s, 0.5H), 8.33(s, 1H), 8.03(s, 1H), 7.90(d, IH), 7.80(t, 1H), 7.67- 
7.61 (m, 3H), 7.38(8, 1H), 7.24(d, 1H), 7.14-7.1 1(m, 1H), 6.76(d, 2H), 6.68(dd, 1H), 3.4.1 1(s, 3H), 3.73(s, 8H) 

Example 89 (Reaction 1) 

NMR(DMS0-d6) 6 :8.02(d, 2H), 6.79(d, 2H), 4.86(t, 1H). 3.58(t, 2H), 3.51(m, 4H), 1. 13(t, 31-1) 



270 



EP0 711 768 A1 

Example 89 (Reactions) 

NMR(DMS0-d6) 5 :7.24(d, 2H), 6.89(d, 2H), 3.79(m. 4H), 3.42(q. 2H), 1.07(t, 3H) 
Example 89 (Reactlon4) 

NMR(DMSO-de) 5 :10.03(s, 0.5H), 9.96(s, 0.5H). 8.60-7.58(7H), 6.71(d, 2H), 4.21 (s, 3H), 3.72(bm, 2H), 3.61(bm, 2H). 
3.43(q, 2H), 1.10(t, 3H) 

Example 89 (Reaction6) 

NMR(CDCl3) 6 :7.47(d. 2H), 6.65(d, 2H), 3.63(m, 4H), 3.48(q, 2H), 1.21(t, 3H) 
Example 89 (Reaction7) 

NMR(CDCl3) 5 :7.97(d, 2H), 6.67(d, 2H), 3.63(m, 4H), 3.51 (q, 2H), 1.22(t, 3H) 
Example 89 (Reaction8) 

NMR(DMS0-d6) 6 :10.02(S, 0.5H), 9.96(S, 0.5H), 9.92(s, 1 H), 8.33(S, 0.5H), 8.03(S, 0.5H), 7.81 (t, 1 H), 7.64(t, 2H), 7.52(d, 
0.5H), 7.36(s, 1H), 7.07(d, 0.5H), 6.95(d. 1H), 6.76(d, 1H), 6.15(dd, 1H), 4.11(s, 3H). 3.73(s, 8H) 

Example 90 

NMR(DMS0<l6) 5 :10.56(s, 1H), 10.39(bs, 1H), 8.31(s, 1H), 8.03(d, 1H), 7.79(d, 3H)„ 7.67(t. 1H), 7.52(s. 1H), 7.38(bs, 
4H), 7.22(s, 1H), 7.10(bd, 2H), 4.11(s, 3H), 4.07 (d, 2H), 3.73(s, 4H), 3.49(bm, 2H), 1.08(t, 3H) 

Example 91 

NMR(DMS0-d6) 5 :10.37(s, 1H), 10.02(s, 1H), 7.83-6.43(m, 14H), 4.09(s, 3H), 4.04 (d, 2H), 3.74(t, 2H), 3.61(t, 2H), 
1.12(t, 3H) 

Example 92 (Reaction 1) 

NMR(CDCl3) 5 :7.86(dd, 1H), 7.67(d, 1H), 7.00(d, 1H), 3.93(s, 3H), 3.80-3.54(m, 8H) 

Example 92 (Reaction2) 

NMR(CDCl3) 6 :7.85(dd. 1H), 7.74(d. 1H). 6.90(d. 1H). 4.03(s. 3H). 3.73(m. 4H). 3.6 2(m. 4H) 
Example 92 (Reactions) 

NMR(DMS0-d6) 5 :10.19(s, 1H), 8.31(s, 2H), 7.88(d, 1H), 7.69(d, 1H), 7.59(s. 2H), 7. 38(dd. 1H), 7.03(d, 1H), 4.21(s, 
3H), 3.82(s, 3H). 3.58(t, 4H), 3.45(t, 4H) 

Example 92 (Reaction4) 

NMR(DMS0-d6) 5 :10.54(s, 1H), 10.38(s, 1H). 8.31(s, 1H), 8.03(d, 1H), 7.79(d. 1H), 7.64(t, 1H), 7.60(d, 1H), 7.51(s, 
1H), 7.39(dd, 1H), 7.37(bs. 4H), 7.21(s, 1H), 7.05 (d. 1H), 4.11(s, 31-1). 4.06(d, 21-1), 3.83(s, 3H), 3.59(t. 4H), 3.47(t, 4H) 

Example 93 (Reaction 1) 

NMR(DMS0<l6) 6 :7.98(d, 1H), 6.68(m, 2H), 4.84(t, 2H), 3.56(m. 8H), 2.55(s, 3H) 
Example 93 (Reaction2) 

NMR(CDCl3) 6 :8.11(d, 1H). 6.55(dd. 1H), 6.47(d, 1H), 3.84(t 4H), 3.68(t. 4H), 1.5 8(s. 3H) 
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Example 93 (Reactions) 

NMR(DMS0-d6) 6 :9.71(s, 0.5H), 9.64(s, 0.5H). 8.38(s, 0.5H), 8.31(d, 1H), 8.11(s, 0.5H), 7.91-7.57(3H), 7.14(d, 1H), 
6.67(d, 1H), 6.61 (d, 1H), 4.21 (s, 3H), 3.75(s, 8 H), 2.21 (s, 3H) 

Example 93 (Reaction4) 

NMR(DMS0-d6) 5 :10.58(s, 1H). 9.89(s, 1H), 8.31(s, 1H). 8.05(d, 1H), 7.79(d., 1H). 7.67(t, 1H). 7.54(d, 1H), 7.38(bs, 
4H), 7.23(d, 1H), 7.14(d, 1H), 6.67(s, 1H), 6.62 (d, 1H), 4.1 1(s, 3H), 3.75(s, 8H), 2.21(s, 3H) 

Example 94 

NMR(DMS0-d6) 6 :10.23(s, 1H), 10.06(s, 0.4H), 9.98(s, 0.6H), 8.31(s, 0.6H), 8.04 (s, 0.4H), 7.81(m, 1H), 7.65(m, 2.4H), 
7.51 (d, 0.6H), 7.30(s, 1H), 6.99(s. 0.4H), 6. 96(s, 0.6H), 6.75(d, 2H), 4.08(s, 3H), 3.73(s, 8H), 3.05(m, 2H), 2.74(s, 6H), 
2.40(t, 2H),1.99(m, 2H) 

Example 95 (Reaction 1) 

NMR(DMS0-d6) 6 :10.02(s, 0. 5H), 9.95(s, 0.5H), 9.90(s, 1H), 8.31(s. 0.5H), 8.01(s, 0.5H), 7.80(t. 1H), 7.65(d. 2H), 
7.62(d, 0.5H), 7.50(d, 0.5H), 7.40-7.28(m, 7H), 7. 27(s, 1 H), 6.95(S, 0.5H), 6.90(S. 0.5H), 6.75(d, 2H), 5.02(s, 2H), 4.07(s, 
3H), 3.73 (s, 8H), 3.04(q, 2H), 2.28(t, 2H), 1.72(m, 2H) 

Example 95 (Reaction2) 

NMR(DMS0<l6) 5 :10.33(s, 1H), 10.22(s, 1H), 8.28(s, 1H), 8.02-7.96(m, 4H), 7.76(d, 1H), 7.64(d, 2H), 7.50(s, 1H), 
7.16(S, 1H), 6.77(d, 2H), 4.08(s, 3H). 3.74(s. 8H), 2. 84(q, 2H), 2.42(t, 2H), 1.88(m, 2H) 

Example 96 

NMR(DMS0-d6) 6 :9.96(bs, 1H), 8.56(s, 1H), 8.30(bs, 0.5H), 7.98(bs, 0.5H), 7.79(d, 1H), 7.63(d, 2H), 7.49(m, 1H), 
7.09(s. 1H), 6.92(s. 1H), 6.76(d. 2H), 4.57(s. 3H), 3. 73(s. 8H), 3.60(m, 4H), 3.40(m, 4H) 

Example 97 (Reaction 1) 

NMR(DMS0-d6) 5 :10.30-9.80(bs, 3H), 7.27(t, IH), 6.76(d. 1H), 6.73(s, IH), 6.63(d. 1H), 3.74(s, 8H) 
Example 97 (Reaction2) 

NMR(DMS0-d6) 5 :10.15(s. 0.3H). 10.05(s, 0.7H). 8.41(s. 0.7H). 8.31(s. 1H). 8.09 (s. 0.3H). 7.91-7.79(m. 1H). 7.64- 
7.59(m, 2H), 7.35-7. 14(m, 3H). 6.49(d, 1H), 4.21 (s, 3H), 3.75(bs, 8H) 

Example 97 (Reactions) 

NMR(DMS0-d6) 5 :10.48(s, 1H), 10.22(s, 1H), 8.26(s, 1H), 7.95(d, 1H), 7.73(d, 1H), 7.64(t 1H). 7.45(s, 1H), 7.50- 
7.14(m, 4H), 7.30(d. 1H), 7.23(s, 1H), 7.17(t, 1H), 7. 14(s, 1H), 6.51 (d, 1H), 4.10(s, 3H), 4.02(d, 2H), 3.76(m, 8H) 

Example 98 

NMR(DMS0-d6) 6 :10.60(s. 1H), 10.10(s, 1H). 8.22(s, 1H), 7.87(d. 1H). 7.65(d. 2H), 7.63(s, 1H), 7.35(s, 1H), 7.04(s, 
1H), 6.76(d, 2H), 4.09(s, 3H), 3.73(s, 8H), 3.56(t, 2H), 2.96(s+t 8H) 

The present invention will hereinafter be described by the following examples. It is however borne in mind that 
the present invention is not limited to or by the following examples. Each Compound No. indicated in parentheses after 
Example No. corresponds to Compound No. shown in Tables 1 -4. 
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Referential Preparation 1 
Methyl 3,4-diaminobenzoate 

5 3,4-Diaminobenzoic acid (3.0 g) was suspended In methanol, followed by the dropwise addition of 1 .86 of thionyl 

chloride. Thionyl chloride was added twice, in an amount of 0.5 m-^ each time, and the resulting mixture was heated 
under reflux for 1 0 hours and 40 minutes. The thionyl chloride and methanol were distilled out, followed by the dissolution 
of the residue in methylene chloride. The solution so formed was washed with a 0.5 N aqueous solution of sodium 
hydroxide and then with a saturated aqueous solution of sodium chloride, and was dried over sodium sulfate. The solvent 

10 was distilled out. The residue was washed with n-hexane and then dried, whereby 3.04 g of the target compound were 
obtained (yield: 93%). 

Referential Preparation 2 

15 (Reaction 1) 

3-[N,N-Bis(2-hydroxyethyl)amino]nitrobenzene 

3-Aminobenzene (5.0 g; 36.2 mmol) was dissolved in 36 m^ of 30% acetic acid, followed by the addition of 22.9 m^ 
20 of ethylene oxide under ice cooling. Hie resulting mixture was stirred overnight at room temperature. The reaction mixture 

was extracted with ethyl acetate. The ethyl acetate solution was dried over sodium sulfate and then concentrated. The 
residue was washed with ethyl ether, whereby 5.21 g (23.0 mmol) of the title compound were obtained as yellow crystals 
(yield: 63.6%). 

25 m.p. 98.5-1 OO^C. 

(Reaction 2) 

3-[N,N-Bis(2-chloroethyl)amino]nitrobenzene 

30 

3-[N,N-Bis(2-hydroxyethyl)amino]nitrobenzene (2.5 g; 11 .0 mmol) was suspended in 25 m£ of toluene, followed by 
the addition of 10.2 g (85.7 mmol; 7.8 equivalents) of thionyl chloride under ice cooling. The resultant mixture was heated 
for 5 hours over an oil bath controlled at 70°C. The reaction mixture was concentrated under reduced pressure. Ethyl 
acetate and water were added to the residue so that the residue was dissolved. The resulting mixture was allowed to 
35 separate into two layers. The ethyl acetate layer, that is, the ethyl acetate extract was dried over sodium sulfate and then 
concentrated under reduced pressure. The residue was washed with ethyl ether, whereby 2.67 g (1 0.1 mmol) of the title 
compound were obtained as yellow crystals (yield: 92.2%). 

m.p. 112-113°C. 

40 

(Reaction 3) 

N,N-Bis(2-chloroethyl)-1 ,3-phenylenediamine hydrochloride 

45 3-[N,N-Bis(2-chloroethyl)amino]nitrobenzene (2.0 g; 7.6 mmol) was dissolved in 35 vn£ of concentrated hydrochloric 
acid, followed by the addition of 6.9 g (30.6 mmol; 4.0 equivalents) of tin(ll) chloride dihydrate. The resultant mixture 
was stirred under heating for 1 hour over an oil bath controlled at 1 0O^'C. The reaction mixture was allowed to cool down 
to room temperature and then diluted with water. The resulting mixture was basif led with concentrated aqueous ammonia 
and then extracted twice with ethyl acetate. The extracts were combined, dried over sodium sulfate and then concentrated 

50 under reduced pressure. The residue was added with 4 N hydrochloric acid/dioxane, followed by concentration. The 
residue was crystallized from a mixed solvent of a small amount of methanol and ethyl ether, whereby 1.97 g (7.3 mmol) 
of the title compound were obtained as yellow crystals (yield: 96.1%). 

m.p. 1 95-20 rC. 

55 
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Example 1 (Compound No. 3017) 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carbQxylic acid 

5 (Reaction 1) 

1-Methyl-4-nitropyrrol-2-carboxyaldehyde 

A solution of 25 g (0.23 mol) of 1 -methylpyrrole-2-carboxyaldehyde in 200 m^ of acetic anhydride was cooled to - 
10 40**C. Fuming nitric acid (1 7.6 g) was added dropwise to the solution over 30 minutes, followed by stirring at -40''C for 
1 hour and at -lO^'C for additional 2 hours. The reaction mixture was added with ice and allowed to stand over night. 
The reaction mixture was extracted with ethyl acetate and then neutralized with sodium hydrogencarbonate. The solvent 
was then distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column (ethyl 
acetate/n-hexane = 1/2) and then crystallized from a 5:1 mixture of ethanol and water, whereby 5.67 g of the title com- 
15 pound were obtained as brown crystals (yield: 16%). 

(Reaction 2) 

Methyl 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylate 

20 

A solution of 3.0 g (19.5 mmol) of 1-methyl-4-nitropyrrole-2-carboxyaldehyde and 3.4 g (20.5 mmol) of methyl 3,4- 
diaminobenzoate in 300 m£ of nitrobenzene was heated under reflux at 150-160°C for 32 hours. After completion of the 
reaction, the precipitated particles were collected by filtration and then washed with 100 m^ of IPA, whereby 4.79 g of 
the title compound were obtained as yellow powder (yield: 81 .9%). 

25 

IR(KBr)cm-i : 3246, 1691 , 1628, 1300, 751 . 
(Reaction 3) 

30 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid 

A solution of 4.4 g of potassium hydroxide in 30 m£ of water was added to a solution of 4.7 g (15.6 mmol) of methyl 
1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylate in 30 rr\£ of ethanol, followed by stirring at 85**C for 2.5 
hours. After completion of the reaction, the reaction mixture was acidified with concentrated hydrochloric acid while the 
35 mixture was still warm. The resultant mixture was allowed to cool down to room temperature. The precipitated particles 
were then collected by filtration. The precipitated particles were washed with water and then with ethanol, and thereafter 
dried, whereby 4.1 g of the title compound were obtained as pale yellow powder (yield: 92.4%). 

IR(KBr)cm-i: 3133. 1655. 1625. 1310, 1120. 

40 

Example 2 (Compound No. 318) 

1 H-2-(4-Formylamino-1 -methylpyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 
45 (Reaction 1) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

CDI (448 mg; 2.76 mmol) was added to a solution of 608 mg (2.13 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)ben- 
50 zimidazole-5-carbQxylic acid in 18 m^ of DMF, followed by stirring at room temperature for 30 minutes. 2-Aminopropi- 
onitrile (446 mg; 6.38 mmol) was added dropwise, followed by stirring at room temperature for 30 minutes. The reaction 
mixture was concentrated, followed by the addition of ethanol. The precipitated crystals were collected by filtration, 
whereby 360 mg of the title compound were obtained as pale yellow crystals (yield: 50%). 

55 
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(Reaction 2) 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]cart50xamide hydrochloride 

5 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide (1.8 g; 5.32 mmol) was sus- 

pended in 100 m£ of ethanol. Hydrogen chloride gas was bubbled at 0**C through the suspension under stirring for 30 
minutes. After the resultant mixture was stirred further at room temperature for 1 hour with hydrogen chloride gas bubbled 
therethrough, nitrogen gas was bubbled to purge excess hydrogen chloride gas. The reaction mixture was concentrated 
under reduced pressure and the residue was washed with ethyl ether. The residue was again suspended in 60 n\£ of a 

10 1:1 mixed solvent of ethanol and methanol, followed by stirring with ammonia gas bubbled therethrough. After completion 
of the reaction, nitrogen gas was bubbled to purge excess ammonia gas and the resulting mixture was evaporated to 
dryness under reduced pressure. The residue was added with IPA and an insoluble matter was collected by filtration, 
whereby 2.0 g of yellow powder were obtained (yield: 95.9%). 

15 (Reaction 3) 

1 H-2-(4-Formylamino-1 -methylpyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (200 mg; 0.51 
20 mmol) was dissolved in 1 2 m^ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 0.7 
m-^ of 1 N hydrochloric acid and 180 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting mixture 
was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, the 
reactor was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under 
reduced pressure. The resulting solution was cooled to 0°C, to which 0. 1 7 m-^ of triethylamine was added under a nitrogen 
25 gas atmosphere. The solution so obtained was added with a solution of N-fbrmylimidazole (5 equivalents) in 5 m£ of 
tetrahydrofuran, which had been prepared right before [by adding 410 mg (2.53 mmol) of GDI to a solution of 0.1 m£ 
(2.53 mmol) of formic acid in 5 m^ of tetrahydrofuran and then stirring the resultant mixture at room temperature for 15 
minutes]. The thus-obtained solution was stirred, as was, for 30 minutes. The solvent was distilled out under reduced 
pressure and the residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 5/2/1), 
30 whereby 187 mg of white powder were obtained (yield: 94%). 

IR(KBr)cm-i: 3276. 2938. 2363. 1636. 1542. 1519. 1473. 1312. 



35 





Elemental analysis for C30H36N8O2CI2 ■ HCI ■ O.5H2O: 


40 


Calculated: 


C, 54.84; 


H, 5.83; 


N, 17.05 




Found: 


C, 55.07; 


K 6.14; 


N, 16.98 



45 

Example 3 (Compound No. 4) 

1H-2-[4-[3-[4-[N,N-bis(2-chloroethyl)amino]-phenyOpropionylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-^^ 
noethyl)]carboxamide hydrochloride 

50 

Triethylamine (164 mg; 1.62 mmol) was added to a solution of 645 mg (1.62 mmol) of 1H-2-(4-amino-1-methyl-2- 
pyrrole)benzimidazole-5-[N-(2-amidinoethyl)]carboxamidedihydrochloride, 739 mg (2.43 mmol) of chlorambucil, 601 mg 
(2.91 mmol) of DCC and a catalytic amount of DMAP in 19 m/ of DMF, followed by stirring at room temperature for 3 
hours. After completion of the reaction, the precipitated crystals were filtered off and the filtrate was concentrated. The 
55 residue was subjected to flush column chromatography (ethyl acetate/I P/Vwater = 6/2/1), whereby 170 mg of the title 
compound were obtained as pale red crystals. 

m.p. ^289°C (dec). 

I R(KBr)cm-i : 3276, 2939, 2363, 1 637, 1 542, 1 51 9, 1 474. 



275 



EP0 711 768 A1 



5 


Elemental analysis: 




Calculated: 


C, 55.60; 


H, 5.75; 


N, 17.29 




Found: 


C, 55.27; 


H, 6.14; 


N, 16.98 



10 



Example 4 (Compound No. 1) 

15 1H-2-[4-[4-[N,N-bis(2-chloroethyl)amino]benzoylamino]-1-methylpyn'ol-2-yl]benzimidazole-5-[N-(2-amidinoethy^ 
boxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (500 mg; 1.28 
mmol; see Reaction 2 in Example 2) was dissolved in a 1 :1 mixed solvent of DMF and methanol in a reactor, followed 

20 by the addition of 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting mixture was stirred under 
a hydrogen gas atmosphere at room temperature for 2 hours and then at 40''C for additional 1 hour. After completion of 
the reaction, the reactor was purged again with nitrogen gas. The Pd/C was filtered off and the methanol was distilled 
out under reduced pressure. The resulting solution was cooled to -40°C. Under a nitrogen gas atmosphere, the solution 
so obtained was added dropwise with a solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl chloride (1.1 equivalents) in 

25 5 m^ of methylene chloride, said solution having been prepared right before. The thus-obtained solution was stirred for 
30 minutes and was then allowed to stand overnight. The solvent was distilled out under reduced pressure and the 
residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1), whereby 91 mg of white 
powder were obtained. 

30 I R(KBr)cm-i : 3329, 2361 , 1 692, 1 607, 1 545, 1 281 , 759. 



Elemental analysis for C27H31N8O2CI3 ■ 2H2O: 


Calculated: 
Found: 


C, 50.51 ; 
C, 50.37; 


H, 5.50; 
H, 5.39; 


N, 17.45 
N, 17.20 



Example 5 (Compound No. 326) 

45 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (216 mg; 5.51 
mmol) was dissolved in 20 m^ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 200 

50 mg of 5% Pd/C. Under a hydrogen gas atmosphere, the resulting mixture was stirred at room temperature for 3 hours. 
After completion of the reaction, the reactor was purged again with nitrogen gas, the Pd/C was filtered off, and the 
methanol was distilled out under reduced pressure. The solution was cooled to C'C and under a nitrogen gas atmosphere, 
a solution of benzoyl chloride (1.1 equivalents) in 5 mi of methylene chloride was added dropwise. The solution was 
stirred for 30 minute and was then allowed to stand overnight. After the solvent was distilled out under reduced pressure, 

55 the residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1), whereby 50 mg of 
white powder were obtained (yield: 19.5%). 

I R(KBr)cm-i : 3294, 1 690, 1 638, 1 552, 1 309, 708. 
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Example 6 (Compound No. 341) 

1H-2-[4-(Guanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoeth^^ hydrochloride 

5 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (33.1 mg; 

0.0842 mmol) was dissolved in 8.3 m^ of a 1 :1 mixed solvent of methanol and DMR Using 16.0 mg of 10% Pd/C, the 
reactant was hydrogenated at room temperature so that it was converted to its corresponding amino derivative. Then, 
38.9 mg (0.253 mmol) of guanidinoacetic acid hydrochloride and 53.9 mg (0.261 mmol) of DCC were added. The resulting 
mixture was stirred at room temperature for one day and then concentrated. The residue was purified by flush column 

10 chromatography (ODS, methanol-water), whereby 19.5 mg of the title compound were obtained as colorless crystals 
(yield: 47%). 

m.p. 1 80-1 87°C (dec). 

IR(KBr)cm"i: 3398, 1648, 1561, 1399, 1320, 1236. 

15 



20 


Elemental analysis: 




Calculated: 


C, 45.88; 


H, 5.27; 


N, 28.16 




Found: 


C, 45.83; 


H, 5.00; 


N, 28.02 



25 



Example 7 (Compound No. 340) 

30 1 H-2-(4-Guanidinoacetylamino-1 -methylpyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyl)]carboxamide hydro- 
chloride 

(Reaction 1) 

35 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyl)]carboxamide 

GDI (30.3 mg; 0.187 mmol) was added to a solution of 44.5 mg (0.155 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2- 
yl)benzimidazole-5-carboxylic acid in 1 .3 m^ of DMF, followed by stirring at room temperature for 30 minutes. The result- 
ant mixture was concentrated, to which ethanol was added. The precipitated crystals were collected by filtration, whereby 
40 43.8 mg of the title compound were obtained as pale yellow crystals (yield: 76%). 

m.p. 244-246°C. 

(Reaction 2) 

45 

1H-2-(4-Guanidinoacetylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyl)]carboxamide hydro- 
chloride 

10% Pd/C (6.8 mg) was added to a solution of 13.2 mg (0.0356 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzim- 
50 idazole-5-[N-(3-dimethylaminopropyl)]-carboxamide in 1 .4 m^ of a 1 :1 mixed solvent of methanol and DMF, followed by 
hydrogenation at room temperature. The Pd/C was filtered off and the filtrate was washed with DMR Under a nitrogen 
gas atmosphere, 16.4 mg of guanidine acetate hydrochloride and 22.8 mg (0.1 10 mmol) of DCC were added to the 
filtrate. The resulting mixture was stirred under shading at room temperature for 30 minutes and was then concentrated. 
The residue was subjected to flush column chromatography (ODSimethanol/water = 0/1 1/10). Relevant fractions 
55 were concentrated to obtain crystals. The crystals were dissolved in methanol and, after an insoluble matter was filtered 
off, the filtrate was concentrated again, whereby 9.5 mg of the title compound were obtained as colorless crystals (yield: 
56%). 

m.p. 190-195°C(dec.). 
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Example 8 (Compound No. 321) 

1H-2-(4-Formylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyO]-cari^^ hydrochloride 

Formic acid (186 mg; 4.03 mmol) was added dropwise to a THF solution of 653 mg (4.03 mmol) of GDI, followed 
by stirring for 15 minutes. The resultant mixture was added dropwise at -40°C to a solution of 0.805 mmol of 1 H-2-(1 - 
methyl-4-aminopyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyl)]carboxamide in a mixed solvent of methanol 
and DMF The thus-obtained mixture was stirred at room temperature for 15 minutes and then concentrated. The con- 
centrate was fractionated by chromatography on a silica gel column (methanol/chloroform/aqueous ammonia). An oil 
so obtained was treated with I PA and ethyl acetate and further with 4 N hydrochloric acid, whereby 240 mg of the title 
compound were obtained as colorless crystals (yield: 74%). 

m.p. 123-128*»C (dec). 

Example 9 (Compound No. 84) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenylbutyrylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(3-di^ 
nopropyl)]carboxamide hydrochloride 

Following the procedures of Example 3, 1H-2-(4-amino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(3-dimethylamino- 
propyl)]carboxamide hydrochloride and chlorambucil were bonded together to obtain the title compound. 

m.p. 134-140*'C. 

I R(KBr)cm-i : 3424, 3282, 2955, 1 655, 1 648, 1 579, 1 51 9, 1 460. 
Example 10 (Compound No. 320) 

1H-2-(4-Formylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(3,4,5-trimethoxyphenyl)]carboxamide 
(Reaction 1) 

1H-2-(1-l\/lethyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3.4,5-trimethoxyphenyl)]carboxamide 

In 40 fr\£ of DMF, 233 mg (0.814 mmol) of 1H-2-(1 -methyl -4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid, 218 
mg (1.06 mmol) of DCC and 132 mg (0.977 mmol) of HOBt were stirred for 1 hour at room temperature. The reaction 
mixture was concentrated, followed by the addition of methanol. The precipitated crystals were collected by filtration, 
whereby 360 mg of the title compound were obtained as pale yellow crystals (yield: 50%). 

(Reaction 2) 

1H-2-(4-Forrnylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(3,4,5-trimethoxyphenyl)]carboxamide 

10% Pd/C was added to a solution of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3,4,5-trimethoxyphe- 
nyl)]carboxamide in 30 m^ of a 1:1 mixed solvent of DMF and methanol, followed by stirring at room temperature for 3 
hours. The corresponding amino derivative was obtained and following the procedures of Example 8, was then 
formylated, whereby 100 mg of the title compound were obtained as colorless crystals (yield: 41%). 

m.p. 177-182«C. 

IR(KBr)cm-i: 3449, 3309, 1655, 1610, 1509, 1466, 1409, 1315. 
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Example 1 1 (Compound No. 339) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-metlTylpyrrol-2-yl]benzimidazole-^ 
(Reaction 1) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-stearyl)carboxamide 

1 H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylicacid (0.20 g; 0.68 mmol) wasdissolved in 5 m^ of DMF, 
followed by the addition of 0.12 g (0.74 mmol; 1.1 equivalents) of GDI. The thus-obtained mixture was stirred under a 
nitrogen gas atmosphere at room temperature for 2 hours. The reaction mixture was ice-cooled, followed by the addition 
of 0.20 g (0.74 mmol; 1.1 equivalents) of stearylamlne. The temperature of the resultant mixture was allowed to rise 
back to room temperature, at which the mixture was stirred for 3.5 hours and was then allowed to stand overnight. DMF 
(5 m^) was added further, followed by stirring for 10 hours. The resulting solid was collected by filtration and then washed 
with methanol, whereby 0.23 g (0.45 mmol) of the title compound was obtained as yellow crystals (yield: 65.8%). 

m.p. 142-144°C. 

(Reaction 2) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-(N-stearyl)carboxamide 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-stearyl)carboxamide (0.22 g; 0.43 mmol) was suspended in 
a mixed solvent of 5 rx\£ of DMF and 5 m£ of methanol, followed by the addition of 0.5 m^ of 1 N hydrochloric acid. Using 
10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its 
corresponding amino derivative. A solution of half the amino derivative in DMF was stirred under a nitrogen gas atmos- 
phere and ice cooling, to which 68 \ii (0.49 mmol; 2.0 equivalents) of triethylamine were added. To the thus-obtained 
mixture, a solution of 4-[N,N-bis(2-chloroethyl)amino]benzolyl chloride, which had been synthesized from 0.07 g (0.27 
mmol) of 4-[N,N-bis(2-chloroethyl)amino]benzoicacid, in2 m^of dichloromethanewasaddeddropwise. The temperature 
of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 3.5 hours and 
was then allowed to stand overnight. The mixture was concentrated under reduced pressure. The residue was purified 
by chromatography on a silica gel column (eluted with methylene chloride/2-4% methanol) and then crystallized from 
methylene chloride-water, whereby 36 mg (0.04S mmol) of the title compound were obtained as light brown crystals 
(yield: 22.3%). 

m.p. 173-177^0. 

IR(KBr)cm-i: 3422. 2923, 1636, 1541, 1473. 



Elemental analysis for C42H60N6O2CI2 ■ H2O: 


Calculated: 


C. 65.52; 


H. 8.12; 


N. 10.92; 




CI, 9.21 






Found: 


C. 65.87; 


H, 8.24; 


N, 10.53; 




CI, 9.21 







Example 12 (Compound No. 337) 

1H-2-(4-Formylamino-1-methylpyrrol-2-yl)benzimidazole-5-(N-stearyl)carboxamide 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-stearyl)carboxamide (0.22 g; 0.43 mmol) was suspended in 
a mixed solvent of 5 n\£ of DMF and 5 m-« of methanol, followed by the addition of 0.5 m£ of 1 N hydrochloric acid. Using 
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10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its 
corresponding amino derivative. Half of the DMF solution of the amino derivatives was stinted under a nitrogen gas 
atmosphere and ice cooling, to which 68 \i£ (0.49 mmol; 2.0 equivalents) of triethylamine were added. To the thus- 
obtained mixture, a solution of l-formylimidazole, which had been prepared from 0.17 g (1.05 mmol; 5.0 equivalents) 
5 of GDI and 40 \i£ (1.06 mmol; 5.0 equivalents) of formic acid, in THF was added dropwise. The temperature of the 
resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 5 hours and was 
then allowed to stand overnight. The mixture was concentrated under reduced pressure. The residue was purified by 
chromatography on a silica gel column (eluted with methylene chloride/4-8% methanol) and then crystallized from ethyl 
ether-water, whereby 57 mg (0.1 1 mmol) of the title compound were obtained as light brown crystals (yield: 48.4%). 

10 

m.p. 160-163*»C. 

I R(KBr)cm-i : 3368, 291 8, 1 654, 1 541 , 1 472. 



15 





Elemental analysis for C32H49N5O2 


• I.5H2O: 


20 


Calculated: 


C, 68.29; 


H. 9.31; 


N, 12.44 




Found: 


C, 68.18; 


H, 9.03; 


N, 12.38 



25 

Example 13 (Compound No. 14) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)aminomethyl]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride 

30 

(Reaction 1) 

Methyl 4-chloromethylbenzoate 

35 A solution of 2.0 g (12 mmol) of 4-chloromethylbenzoic acid in 50 m^ of methanol was added with 5 droplets of 
concentrated sulfuric acid, followed by stirring under heat and reflux for 4 days. After neutralization with a 5% aqueous 
solution of sodium carbonate, the resultant mixture was extracted with chloroform. The chloroform extract was dried 
over magnesium sulfate and then concentrated under reduced pressure, whereby 1.7 g of a colorless liquid were 
obtained. 

40 

IR(KBr)cm-i : 2953, 1 720, 1281 , 1 106, 713. 
(Reaction 2) 

45 Methyl 4-[N,N-bis(2-hydroxyethyl)aminomethyl]benzoate 

A solution of 1 .7 g (9.2 mmol) of methyl 4-chloromethylbenzoate in 25 m-^ of chloroform was added with 10 g (95 
mmol) of diethanolamine, followed by heating under reflux for 10 hours. The resulting solution was washed with water 
and then dried over magnesium sulfate. The solvent was distilled off under reduced pressure. The residue was purified 
50 by chromatography on a silica gel column (chloroform), whereby 1 .5 g of a colorless oil were obtained. 

IR(KBr)cm-i: 3384, 2952, 1721, 1283, 754. 

(Reaction 3) 

55 

Methyl 4-[N,N-bis(2-chloroethyl)aminomethyl]benzoate 

Thionyl chloride (5 m^ was added to 1 .5 g (5.9 mmol) of methyl 4-[N,N-bis(2-hydroxyethyl)aminomethyl]benzoate, 
followed by stirring at 50°C for 2 hours. After excess thionyl chloride was distilled out under reduced pressure, methylene 
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chloride was added again. Distillation was repeated twice under reduced pressure, whereby 9.5 g of a colorless oil were 
obtained. 

(Reaction 4) 

5 

4-[N, N-Bis(2-chloroethyl}aminomethyl]benzoic acid 

Concentrated hydrochloric acid (50 m/) was added to 9.5 g (32.7 mmol) of methyl 4-[N,N-bis(2-chloroethyl)ami- 
nomethyljbenzoate, followed by stirring under heating and reflux for 2 hours. After the solvent was distilled out under 
10 reduced pressure, the residue was washed with acetone, whereby 8.5 g of white powder were obtained. 

I R(KBr)cm-i : 3409. 291 7, 1 71 3, 1 220, 1 1 08, 752. 

(Reaction 5) 

15 

4-[N, N-Bis(2-chloroethyl)aminomethyl]benzoyl chloride 

Thionyl chloride (1 m^) was added to a solution of 320 mg (1 .0 mmol) of 4-[N,N-bis(2-chloroethyl)aminomethyl]ben- 
zoic acid in 2 of benzene, followed by stirring under heating at 80''C for 2 hours. After the solvent was distilled out 
20 under reduced pressure, the residue was dried up under reduced pressure so that a white solid was obtained. 

(Reaction 6) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)aminomethyl]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
25 thyl)]carboxamide hydrochloride 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-aminodiethyl)]carboxamide hydrochloride was dissolved in 
20 m-^ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 1 m-? of 1 N hydrochloric acid 
and 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. Under a hydrogen gas atmosphere, the reaction 

30 mixture was stinted at room temperature for 2 hours. After completion of the reaction, the reactor was purged again with 
nitrogen gas. The Pd/C was filtered off and the methanol was distilled out under reduced pressure. The resultant solution 
was cooled to 0°C and, after 350 \i£ of triethylamine were added under a nitrogen gas atmosphere, a solution of 4-[N,N- 
bis(2-chloroethyl)aminomethyl]benzoyl chloride (1.1 equivalents) in 5 m£ of DMF was added dropwise. After the resultant 
solution was stirred, as was, for 3 hours, methanol was added, followed by further stirring for 30 minutes. After the solvent 

35 was distilled out under reduced pressure, the residue was purified by chromatography on a silica gel column (ethyl 
acetate/IPAAvater/acetic acid = 5/2/1/1), whereby 1 10 mg of white powder were obtained. 

I R(KBr)cm-i : 3328, 1 688, 1 560, 1 404, 1 027, 674. 

40 Example 14 (Compound No. 334) 

1H-2-(4-Formylamino-1-methylpyrrol-2-yl)benzimidazole-5-(N-butyl)carboxamide 

(Reaction 1) 

45 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-butyl)carboxamide 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.30 g; 1.05 mmol) was dissolved in 10 m^^ of 
DMF, followed by the addition of 0.20 g (1.23 mmol; 1.2 eq.)) of GDI. The thus-obtained mixture was stirred under a 
50 nitrogen gas atmosphere at room temperature for 2 hours. The mixture was ice-cooled, to which 0.1 1 m-^ (1 .1 1 mmol; 
1.1 equivalents) of butylamine was added. The temperature of the thus-obtained mixture was allowed to rise back to 
room temperature, at which the mixture was stirred for 3 hours and then allowed to stand overnight. The reaction mixture 
was concentrated under reduced pressure and the residue was washed with IPA, whereby 0.26 g (0.76 mmol) of the 
title compound was obtained as yellow crystals (yield: 72.8%). 

55 

m.p. 229-230*»C. 
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(Reaction 2) 

1H-2-(4-Formylamino-1-methylpyrrol-2-yl)benzimidazole-5-(N-butyl)carboxa^ 

5 lH-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-butyl)carboxarnicle (0.24 g; 0.71 mmol) was suspended in a 

mixed solvent of 5 of DiVIF and 5 m£ of methanol, followed by the addition of 0.7 m^ of 1 N hydrochloric acid. Using 
10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its 
corresponding amino derivative. Half of the DMF solution of the amino derivative was stirred under a nitrogen gas atmos- 
phere and ice cooling, to which 49 \i£ (0.35 mmol; 1.0 equivalent) of triethylamine were added. To the thus-obtained 

10 mixture, a solution of 1 -formylimidazole, which had been prepared from 0.28 g (1 .73 mmol; 5.0 equivalents) of GDI and 
66 iJi (1 .75 mmol; 5.0 equivalents) of formic acid, in THF was added dropwise. The temperature of the resultant mixture 
was allowed to rise back to room temperature, at which the mixture was stirred Ibr 4 hours and was then allowed to 
stand overnight. The mixture was concentrated under reduced pressure. The residue was purified by chromatography 
on a silica gel column (methylene chloride/5-8% methanol) and then crystallized from ethyl ether, whereby 78 mg (0.23 

15 mmol) of the title compound were obtained as white purple crystals (yield: 65.7%). 

m.p. 228-230^0. 

I R(KBr)cm-i : 3277, 2960, 1 677, 1610,1 560, 1 290, 1 1 28. 

20 



Elemental analysis for C18H21N5O2 ■ O.2H2O: 


Calculated: 
Found: 


C, 63.03; 
C, 62.71; 


H, 6.29; 
H. 6.07; 


N, 20.42 
N, 20.20 



Example 15 (Compound No. 336) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-(N-butyl)carboxamide 

35 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-butyl)carboxamide (0.24 g; 0.71 mmol) was suspended in a 
mixed solvent of 5 m^ of DMF and 5 m^ of methanol, followed by the addition of 0.7 m/ of 1 N hydrochloric acid. Using 
10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its 
corresponding amino derivative. Half of the DMF solution of the amino derivative was added with 49 \ii (0.35 mmol 1 .0 

40 equivalent) of triethylamine, 0.10 g (0.38 mmol; 1,1 equivalents) of 4-[N,N-bis(2-chloroethyl)amino]benzoic acid and 52 
mg (0.38 mmol; 1.1 equivalents) of HOBt. The resultant mixture was ice-cooled under a nitrogen gas atmosphere, fol- 
lowed by the addition of 79 mg (0.38 mmol; 1.1 equivalents) of DCC. The temperature of the resultant mixture was 
allowed to rise back to room temperature, at which the mixture was stirred for 4 hours and was then allowed to stand 
overnight. The mixture was concentrated under reduced pressure. The residue was purified by chromatography on a 

45 silica gel column (methylene chloride/4% methanol) and then crystallized from ethyl ether, whereby 90 mg (0.16 mmol) 
of the title compound were obtained as pale yellow crystals (yield: 42.6%). 

m.p. 190-192*»C. 

IR(KBr)cm-i : 3390, 2925, 1655, 1518, 1458, 1328, 815. 



55 
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Elemental analysis for C26H29N9O2CI2 ■ 


HCI ■ 2H2O: 


Calculated: 


C, 48.57; 


H, 5.33; 


N, 19.61; 




CI. 16.54 






Found: 


C, 48.38; 


H. 5.22; 


N, 19.26; 




CI, 16.36 







15 

Example 16 (Compound No. 305) 

1H-2-[4-[2-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoeth^ 
boxamide hydrochloride 

20 

(Reaction 1) 

Ethyl 2-[N,N-bis(2-hydroxyethyl]amino]benzoate 

25 Ethylene oxide (12 m£\ 242 mmol) was added dropwise under ice cooling to a solution of 4.1 g (25 mmol) of ethyl 
2-aminobenzoate in 25 of a 30% suspension of acetic acid, followed by stirring for 1 hour. After the resultant mixture 
was stirred at room temperature for 2 nights, the mixture was stirred for 2 hours while bubbling nitrogen gas therethrough. 
Sodium hydrogencarbonate was added to the mixture to neutralized the same. Sodium chloride was then added until 
saturation, followed by extraction with ethyl acetate. The extract was dried over magnesium sullate and the solvent was 

30 distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column (n-hexane/ethyl 
acetate = 1 :1 ^ 0:1), whereby 3.4 g of a pale yellow oil were obtained (yield: 53%). 

I R(KBr)cm-i : 342 1 , 2957, 1 699, 1 252, 1 078, 764. 

35 (Reaction 2) 

Ethyl 2-[N,N-bis(2-chloroethyl)amino]benzoate 

Thionyl chloride (0.8 m£\ 11.0 mmol) was added to a solution of 1.0 g (4.0 mmol) of ethyl 2-[N,N-bis(2-hydroxye- 
40 thyl)amino]benzoate in 5 mf of methylene chloride, followed by stirring at room temperature for 1 hour. After the solvent 
was distilled out under reduced pressure, methylene chloride was added again in a small amount and was then distilled 
out under reduced pressure. This procedure was repeated twice. The resultant mixture was concentrated under reduced 
pressure, whereby 950 mg of a brown oil were obtained (yield: 83%). 

45 (Reaction 3) 

2-[N,N-Bis(2-chloroethyl)amino]benzoic acid 

Ethyl 2-[N,N-bis(2-chloroethyl)amino]benzoate (950 mg; 3.3 mmol) was added to 1 5 m^ of concentrated hydrochloric 
50 acid, followed by stirring for 8 hours under heating and reflux. The solvent was distilled out under reduced pressure and 
the residue was purified by chromatography on a silica gel column (methylene chloride acetone), whereby 520 mg 
of white powder were obtained (yield: 61%). 

IR(KBr)cm-l : 3433, 1 695, 1 467, 1 131 , 776. 
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(Reaction 4) 

1H-2-[4-[2-[N,N-Bis(2-chloroethyl)amino]-benzoylamino]-1-methylpyrrol-2-yl]b^^ 
boxamide hydrochloride 

5 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidirioethyl)]carbQxarnide hydrochloride (300 mg; 0.77 
mmol) was dissolved in 25 of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 850 
\i£ oi N hydrochloric acid and 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting mixture 
was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, the 

10 reactor was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under 
reduced pressure. The resulting solution was cooled to -40°C, to which 250 jmi of triethylamine were added under a 
nitrogen gas atmosphere. To the solution so obtained, 5 m^ of a methylene chloride solution of 2-[N,N-bis(2-chloroe- 
thyl)amino]benzoyl chloride (1.1 equivalents), which had been prepared right before from 2-[N,N-bis(2-chloroe- 
thyl)amino]benzoic acid, were added dropwise. The thus-obtained solution was stirred, as was, for 30 minutes. Methanol 

15 was added, followed by further stirring for 10 minutes. The solvent was distilled out under reduced pressure and the 
residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 5/2/1), whereby 291 mg of 
white powder were obtained (yield: 61%). 



20 



Elemental analysis for C27H31N8O2CI3 ■ 2H2O: 


Calculated: 
Found: 


C, 50.51; 
C, 50.17; 


H, 5.50; 
H, 5.36; 


N, 17.45 
N, 16.92 



Example 17 (Compound No. 15) 

30 

1H-2-[4-[3-[N,N-bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoethyl)]car^ 
boxamide hydrochloride 

(Reaction 1) 

35 

Methyl 3-[N,N-bis(2-hydroxyethyl)amino]benzoate 

Methyl 3-aminobenzoate (3.8 g; 25 mmol) was reacted with 1 1 g (250 mmol; 10 equivalents) of ethylene oxide in 
25 m-^ of 30% acetic acid, followed by post treatments. The crude product so obtained was purified by chromatography 
40 on a silica gel column (eluted with methylene chloride/2-4% methanol), whereby 5.95 g (24.9 mmol) of the title compound 
were obtained as a yellow oil (yield: quantitative). 

(Reaction 2) 

45 Methyl 3-[N,N-bis(2-chloroethyl)amino]benzoate 

Methyl 3-[N,N-bis(2-hydroxyethyl)amino]benzoate (3.0 g; 12.5 mmol) was dissolved in 50 m£ of benzene, to which 
7.5 m^^ (103 mmol; 8.3 equivalents) of thionyl chloride were added dropwise under ice cooling. The resulting mixture 
was stirred under heating for 1.5 hours over an oil bath which was controlled at 80''C. The mixture was concentrated 
50 under reduced pressure and ethyl acetate was added to the residue. The ethyl acetate solution was washed twice with 
a saturated aqueous solution of sodium hydrogencarbonate and then with a saturated aqueous solution of sodium chlo- 
ride. The solution was dried over sodium sulfate and then concentrated under reduced pressure. The resulting concen- 
trate was purified by chromatography on a silica gel column (eluted with n-hexane/ethyl acetate = 5/1) and then washed 
with n-hexane, whereby 2.44 g (8.83 mmol) of the title compound were obtained as white crystals (yield: 70.7%). 

55 

m.p. 60.5-61 .5°C. 
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(Reaction 3) 

3-[N, N-Bis(2-chloroethyl)amino]benzoic acid 

5 Concentrated hydrochloric acid (40 m£) was added to 2.0 g (7.44 mmol) of methyl 3-[N,N-bis(2-chloroe- 

thyl)amino]benzoate, followed by stirring under heating for 3 hours over an oil bath which was controlled at 90°C. The 
reaction mixture was diluted with water. The resulting crystals were collected by filtration and then washed with 50% 
ethanol, whereby 1.95 g (7.44 mmol) of the title conpound were obtained as white crystals (yield: quantitative). 

10 m.p. 179-180°C. 

(Reaction 4) 

1H-2-[4-[3-[N,N-Bis(2-chloroethyl)amino]-benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoethyl)]car- 
15 boxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide (0.80 g; 2.0 mmol) was sus- 
pended in a mixed solvent of 15 m^of DMF and 10 m^ of methanol, followed by the addition of 0.18 m/ (2.16 mmol; 1.1 
equivalents) of concentrated hydrochloric acid. Using 0.38 g of 10% Pd/C, hydrogenation was conducted under normal 

20 pressure so that the reactant was converted to its corresponding amino derivative. A solution of half the amino derivative 
in DMF was stirred under a nitrogen gas atmosphere and ice cooling, to which 0.30 mi (2.15 mmol; 1.1 equivalents) of 
triethylamine were added. To the thus-obtained mixture, a solution of 3-[N,N-bis(2-chloroethyl)amino]benzoyl chloride, 
which had been synthesized from 3-[N,N-bis(2-chloroethyl)amino]benzoic acid while using thionyl chloride, in 5 tn£ of 
benzene was added dropwise over 7 minutes. The temperature of the resultant mixture was allowed to rise back to room 

25 temperature, at which the mixture was stirred for 3 hours. The resulting white crystals were filtered off and the filtrate 
was concentrated under reduced pressure. The residue was purified by chromatography on a silica gel column (ethyl 
acetate/I PA/water = 6/2/1) and then crystallized from ethanol-ethyl ether, whereby 0.39 g (0.64 mmol) of the title com- 
pound was obtained as pale yellow white crystals (yield: 64.0%). 

30 m.p. >275°C. 

IR(KBr)cm-i: 3257, 1637, 1551. 1350, 1308. 747. 



Elemental analysis for C27H30N8O2CI2 ' HCI ■ I.8H2O: 


Calculated: 


C. 50.80; 


H, 5.46; 


N, 17.55; 




CI, 16.66 






Found: 


0,51.09; 


H, 5.54; 


N, 17.15; 




CI, 16.57 







Example 18 (Compound No. 13) 

50 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenoxyacetylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride 

(Reaction 1) 

55 Methyl 4-nitrophenoxyacetate 

Thionyl chloride (2.3 m^ was added dropwise under ice cooling to a solution of 5.0 g (25 mmol) of 4-nitrophenoxy- 
acetic acid in 250 m£ of methanol, followed by stirring at room temperature for 1 hour. After the solvent was distilled out 
under reduced pressure, the residue was dissolved in 50 m^ of methylene chloride, followed by neutralization with an 
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aqueous solution of sodium hydrogencarbonate. The organic layer was washed with a saturated aqueous solution of 
sodium chloride and then dried over sodium sulfate. The solvent was thereafter distilled out under reduced pressure, 
whereby 5.2 g of pale yellow powder were obtained (yield: 96%). 

I R(KBr)cm-i : 2446, 1 753, 1 594, 1 340, 1 22 1 , 856. 
(Reaction 2) 

IVIethyl 4-aminophenoxyacetate 

Methyl 4-nitrophenoxyacetate (5.0 g; 24 mmol) was dissolved in 150 m/ of methanol in a reactor, followed by the 
addition of 480 mg of 5% Pd/C. The reactor was purged with nitrogen gas. Under a hydrogen gas atmosphere, the 
resultant mixture was stirred at room temperature for 2 hours. After completion of the reaction, the reactor was purged 
again with nitrogen gas. The Pd/C was filtered off and the solvent was then distilled out under reduced pressure, whereby 
4.1 g of a brown oil were obtained (yield: 92%). 

(Reaction 3) 

l\/lethyl 4-[N,N-bis(2-hydroxyethyl)amino]phenoxyacetate 

Ethylene oxide (10 g; 227 mmol) was added under ice cooling to a solution of 4.0 g (22 mmol) of methyl 4-ami- 
nophenoxyacetate in 22 m-^ of 30% acetic acid. After the resultant mixture was stirred overnight at room temperature, 
nitrogen gas was bubbled to eliminate excess ethylene oxide. Subsequent to neutralization with sodium hydrogencar- 
bonate, sodium chloride was added, followed by extraction with n-butanol. The extract was dried over magnesium sulfate 
and the solvent was distilled out. The residue was purified by chromatography on a silica gel column (chloroform/methanol 
= 20/1), whereby 5.29 g of the title compound were obtained as a colorless oil (yield: 89%). 

(Reaction 4) 

Methyl 4-[N,N-bis(2-chloroethyl)amino]phenoxyacetate 

Thionyl chloride (3.17 g; 26.6 mmol) was added dropwise under ice cooling to a solution of 2.39 g (8.87 mmol) of 
methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenoxyacetate in 72 m^ of 1 ,2-dichloroethane. The thus-obtained mixture was 
stirred at room temperature for 4 hours and then concentrated. The resulting residue was purified by flush chromatog- 
raphy (chlorofbrm/hfiethanol = 200/3), whereby 2.0 g of the title compound were obtained as brown crystals (yield: 74%). 

m.p. 69-70°C. 

IR(KBr)cm-i: 3449, 2956, 1759, 1516, 1440, 1257, 1220, 1092, 829. 
(Reaction 5) 

4-[N,N-Bis(2-chloroethyl)amino]phenoxyacetic acid 

A suspension of 1.99 g (6.50 mmol) of methyl 4-[N,N-bis(2-chloroethyl)amino]phenQxyacetate in 60 m^ of concen- 
trated hydrochloric acid was heated at 50^*0 for 30 minutes. The suspension was washed with methylene chloride, 
neutralized with sodium hydrogencarbonate, and then extracted with methylene chloride. The extract was washed with 
a saturated aqueous solution of sodium chloride, dried over magnesium sulfate and then concentrated, whereby 1.23 
g of the title compound were obtained as colorless crystals (yield: 65%). 

m.p. 112-113°C. 

IR(KBr)cm-i: 3436, 2968, 1743, 1514, 1433, 1235, 1201, 1099, 817. 
(Reaction 6) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenoxyacetylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]cartx)xamide hydrochloride 

A solution of 302 mg (0.77 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carbox- 
amide hydrochloride in 35 m£ of methanol-DMF was subjected at room temperature to catalytic reduction in the presence 
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of 10% Pd/C as a catalyst, whereby the corresponding amino derivative was obtained. The amino derivative was added 
with triethylamine and also with 4-[N,N-bis(2-chloroethyl)-amino]phenoxyacetyl chloride which had been prepared from 
4-[N,N-bis(2-chloroethyl)amino]phenoxyacetic acid and oxalyl chloride. The resultant mixture was stirred for 30 minute 
and then concentrated. The residue was purified by flush column chromatography (ethyl acetate/IPA/water = 6/2/1), 
5 whereby 218 mg of the title compound were obtained (yield: 44%). 

m.p. 270-290*'C (dec). 

IR(KBr)cm"l: 3271, 1687, 1639, 1561, 1511, 1238, 1069, 816, 746. 

10 Example 19 (Compound No. 310) 

1H-2-[4-[3,5-Bis[N,N-bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamlde hydrochloride 

15 (Reaction 1) 

Methyl 3,5-diaminobenzoate 

Thionyl chloride (3.7 g) was added dropwise under ice cooling to a solution of 5.0 g (33 mmol) of 3,5-diaminobenzoic 
20 acid in 250 m^ of methanol, followed by stirring at room temperature for 2 hours and then stirring under heating and 
reflux for additional 6 hours. After the solvent was distilled out under reduced pressure, the residue was neutralized with 
aqueous ammonia and then extracted with methylene chloride. The extract was dried over sodium sulfate and then dried 
up under reduced pressure, whereby 3.3 g of white powder were obtained (yield: 60%). 

25 IR(KBr)cm-i : 3389, 3314, 3219, 1705, 1602, 771 . 

(Reaction 2) 

Methyl 3,5-bis[N,N-bis(2-hydroxyethyl)amino]benzoate 

30 

Ethylene oxide (15 g; 341 mmol) was added under ice cooling to a solution of 2.8 g (17 mmol) of methyl 3,5-diami- 
nobenzoate in 1 7 m/ of 30% acetic acid. After the resultant mixture was stirred overnight at room temperature, nitrogen 
gas was bubbled to eliminate excess ethylene oxide. Subsequent to neutralization of the resultant mixture with sodium 
hydrogencarbonate, the mixture was extracted with n-butanol while salting it out with sodium chloride. The extract was 
35 dried over magnesium sulfate. After the solvent was distilled out, the residue so obtained was purified by chromatography 
on a column (methanol/ chloroform = 1/10), whereby 1 .94 g of the title compound were obtained as colorless crystals. 

(Reaction 3) 

40 Methyl 3,5-bis[N,N-bis(2-chloroethyl)amino]benzoate 

Mixed were 1 .94 g (5.67 mmol) of methyl 3,5-bis[N,N-bis(2-hydroxyethyl)amino]benzoate and 1 9 mf of phosphorus 
oxychloride, followed by heating at 90^C for 1 hour (the benzoate dissolved in several minutes after the initiation of the 
heating). After completion of the reaction, the reaction mixture was concentrated. The residue so obtained was carefully 
45 added to an ice-cooled aqueous solution of sodium hydrogencarbonate, followed by extraction with ethyl acetate. The 
extract was washed with a saturated aqueous solution of sodium chloride, dried over magnesium sulfate and then con- 
centrated. The concentrate was purified by flush chromatography (methanol/chloroform = 3/200), whereby 1 .74 g of the 
title compound were obtained as brown crystals. 

50 (Reaction 4) 

3,5-Bis[N, N-bis(2-chloroethyl)amino]benzoic acid 

A suspension of 1 .59 g (3.82 mmol) of methyl 3,5-bis[N, N-bis(2-chloroethyl)amino]benzoate in 48 m£ of concentrated 
55 hydrochloric acid was heated at 50°C for 5 hours. After completion of the reaction, the suspension was extracted with 
methylene chloride. The extract was washed with an aqueous solution of sodium hydrogencarbonate and then with a 
saturated aqueous solution of sodium chloride, dried over magnesium sulfate, and was then concentrated. The resultant 
residue was purified by flush chromatography (methanoi/chlorolbrm = 1/20), whereby 1 .01 g of the title compound were 
obtained as colorless crystals. 
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(Reaction 5) 

1 H-2-[4-[3,5-Bis[N, N-bis(2-chloroethyl)amino]benzoylamino]-1 -methylpyrrol-2-yq^^ 
thyl)]carboxamide hydrochloride 

5 

After purging a reactor with nitrogen gas, a solution of 300 mg (0.766 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)ben- 
zimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride and 0.84 of 1 N hydrochloric acid in 30 of methanol- 
DMF was ice-cooled and then added with 145 mg of 10% Pd/C. Thereafter, the resultant mixture was stirred under a 
hydrogen gas atmosphere at room temperature for 45 minutes. After completion of the reaction, Pd/C was filtered off 

10 under a nitrogen gas stream. The filtrate was washed with degasified DMF. The thus-obtained filtrate was thoroughly 
concentrated, To the concentrate, 186 mg (1.84 mmol) of triethylamine and 5.0 m-^ of 3,5-bis[N,N-bis(2-chloroe- 
thyl)amino]benzoyl chloride - 0.193 M/1 ,2-dichloroethane solution; prepared by adding 368 mg (2.9 mmol) of oxalyl 
chloride dropwise at -20*'C to a solution of 389 mg (0.967 mmol) of 3,5-bis[N,N-bis(2-chloroethyl)amino]benzoic acid in 
12 m-^ of 1 ,2-dichloroethane, stirring the resultant mixture overnight at room temperature, concentrating the mixture to 

15 dryness, and then dissolving the thus-obtained oil in 5.0 m£ of 1 ,2-dichloroethane - were added dropwise at -78*'C under 
a nitrogen gas atmosphere, followed by stirring for 30 minutes. After completion of the reaction, the reaction mixture 
was concentrated and the residue was subjected to flush column chromatography (ethyl acetate/IPA/Water = 6^1). 
whereby 76.5 mg of the title compound were obtained as an amorphous substance (yield: 13%). 

20 I R(KBr)cm"i : 3396, 1 638, 1 591 , 1 552, 1 476, 1 409, 1 358, 1 306, 746. 



Elemental analysis for C31H37N9O2CI4 ■ HCI ■ I.5H2O: 


Calculated: 
Found: 


C, 48.17; 
C, 48.09; 


H, 5.35; 
H, 5.60; 


N, 16.31 
N, 16.02 



Example 20 (Compound No. 2) 

35 

1H-2-[4-[2-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]acetylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride 

(Reaction 1) 

40 

Methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenylacetate 

Methyl 4-aminophenylacetate (5.5 g; 33 mmol) was reacted with 45 g (341 mmol, 10 equivalents) of ethylene oxide 
in 33 m^ of 30% acetic acid, followed by post treatments. The crude product so obtained was purified by chromatography 
45 on a silica gel column (n-hexane/ethyl acetate = 1/2 1/4) and washed with n-hexane, whereby 6.07 g (24.0 mmol) of 
the title compound were obtained as white crystals (yield: 72.6%). 

(Reaction 2) 

50 Methyl 4-[N,N-bis(2-chloroethyl)amino]phenylacetate 

Methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenylacetate (3.0 g; 11.8 mmol) was dissolved in 8 m^ of benzene, fol- 
lowed by the dropwise addition of 3 m^ (32.2 mmol; 2.7 equivalents) of phosphorus oxychloride under ice cooling. The 
resultant mixture was stirred under heat for 1 .5 hours over an oil bath which was controlled at BO^'C. The reaction mixture 
55 was added dropwise to water to hydrolyze any unreacted phosphorus oxychloride. The reaction mixture was then 
extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride, dried over 
sodium sulfate, and then concentrated under reduced pressure. The residue was purified by chromatography on a silica 
gel column (n-hexane/ethyl acetate = 4/1), whereby 2.97 g (10.2 mmol) of the title compound were obtained as a yellow 
oil (yield: 81.0%). 



288 



EP0 711 768 A1 



(Reaction 3) 

4-[N, N-Bis(2-chloroethyl)amino]phenylacetic acid 

5 Concentrated hydrochloric acid (1 0 m/) was added to 2.0 g (6.9 mmol) of methyl 4-[N, N-bis(2-chloroethyl)amino]phe- 

nylacetate, followed by stirring under heat for 1 hour over an oil bath controlled at 90**C. The reaction mixture was diluted 
with water and was then extracted three times with methylene chloride. As the raw material still remained, the reaction 
product was extracted with a 1 N aqueous solution of sodium hydroxide. The water layer was acidified with hydrochloric 
acid and then extracted again with methylene chloride. The extract was dried and concentrated under reduced pressure. 

10 The residue so obtained was washed with n-hexane, whereby 1 .61 g (5.83 mmol) of the title compound were obtained 
as white crystals (yield: 84.5%). 

m.p. 102.5-104^0. 

15 (Reaction 4) 

1H-2-[4-[2-[4-[N,N-Bis(2-chloroethyl)amino]phenylacetylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidi 
thyl)]carboxamide hydrochloride 

20 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (0.80 g; 2.0 
mmol) was suspended (practically undissolved) in a mixed solvent of 1 5 m^ of DMF and 1 0 of methanol, followed by 
the addition of 0.18 m£ (2.16 mmol; 1.1 equivalents) of concentrated hydrochloric acid. Using 0.38 g of 10% Pd/C as a 
catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its corresponding 
amino derivative. Half the amount of the amino derivative was dissolved in DMF. The solution so obtained was stirred 

25 under a nitrogen gas atmosphere and ice cooling, to which 0.30 mi (2.15 mmol; 1 .1 equivalents) of triethylamine was 
added. A solution of 1.12 mmol of 4-[N,N-bis(2-chloroethyl)amino]phenylacetyl chloride in 5 m^ of methylene chloride 
was added dropwise over 7 minutes. The temperature of the thus-obtained mixture was allowed to rise again to room 
temperature, at which the mixture was stirred for 1.5 hours. The resulting white crystals were filtered off, followed by 
concentration under reduced pressure. The residue was purified by chromatography on a silica gel column (ethyl ace- 

30 tate/FA/water = 6/2/1) and then crystallized from ethanolethyl ether, whereby 0.33 g (0.53 mmol) of the title compound 
was obtained as pale yellow white amorphous powder (yield: 53.2%). 

I R(KBr)cm-i : 3409, 1 637, 1 51 9, 1 308 

35 Example 21 (Compound No. 6) 

1 H-2-[4-[3-Methoxy-4-[N, N-bis(2-chloroethyl)amino]benzoylamino]- 1 -methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidi- 
noethyl)]carboxamide hydrochloride 

40 (Reaction 1) 

Methyl 3-methoxy-4-nitrobenzoate 

Thionyl chloride (3.7 g) was added dropwise under ice cooling to a solution of 4.7 g (24 mmol) of 3-methoxy-4- 
45 nitrobenzoic acid in 250 m£ of methanol. The thus-obtained mixture was stirred at room temperature for 2 hours and 
then stirred under heating and reflux for 3 hours. After the solvent was distilled out under reduced pressure, the residue 
was neutralized with aqueous ammonia and then extracted with methylene chloride. The extract was dried over sodium 
sulfate and then dried up under reduced pressure, whereby 4.9 g of white powder were obtained (yield: 97%). 

50 I R(KBr)cm-i : 1 732. 1 61 4, 1 529, 1 306, 1 249, 745. 

(Reaction 2) 

Methyl 3-methoxy-4-aminobenzoate 

55 

Methyl 3-methoxy-4-nitrobenzoate (4.8 g; 23 mmol) was dissolved in 150 m^ of a 2:1 mixed solvent of methanol 
and tetrahydrofuran, followed by addition of 480 mg of 5% Pd/C. The resulting mixture was stirred for 2 hours under a 
hydrogen gas atmosphere at room temperature. After completion of the reaction, the Pd/C was filtered off and the solvent 
was distilled out under reduced pressure, whereby 3.9 g of white crystals were obtained (yield: 54%). 
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IR(KBr)cm-i: 3482, 3362, 1680, 1311, 1231, 765 
(Reaction 3) 

5 Methyl 3-methQxy-4-[N,N-bis(2-hydrQxyetlTyl)amino]benzoate 

Ethylene oxide (1 6.5 m£\ 333 mmol) was added dropwise under ice cooling to a solution of 3.9 g (22 mmol) of methyl 
3-methoxy-4-aminobenzoate in 33 m£ of a 30% acetic acid suspension. The thus-obtained was stirred for 1 hour and 
then stirred at room temperature for 2 nights. The mixture was then stirred for 2 hours while bubbling nitrogen gas 
10 therethrough. Sodium hydrogencarbonate was added to the mixture to neutralized the same. Sodium chloride was then 
added until saturation, followed by extraction with ethyl acetate. The extract was dried over magnesium sulfate and the 
solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column 
(methylene chloride/ethyl acetate =1:1^ 0:1), whereby 3.1 g of a pale yellow oil were obtained (yield: 54%). 

15 IR(KBr)cm-l : 3421 , 2951 ,1716, 1268, 1033, 766. 

(Reaction 4) 

Methyl 3-methoxy-4-[N, N-bis(2-chloroethyl)amino]benzoate 

20 

Thionyl chloride (0.7 mt, 9.6 mmol) was added to a solution of 1.0 g (3.7 mmol) of methyl 3-methoxy-4-[bis(2- 
hydroxyethyl)amino]benzoate in 20 m-^ of methylene chloride, followed by stirring at room temperature for 3 hours. After 
the solvent was distilled out under reduced pressure, methylene chloride was added again in a small amount and was 
then distilled out under reduced pressure. This procedure was repeated twice. The resultant mixture was evaporated to 
25 dryness under reduced pressure, whereby 1 .0 g of a brown oil was obtained (yield: 88%). 

(Reaction 5) 

3-Methoxy-4-[N, N-bis(2-chloroethyl)amino]benzoic acid 

30 

Methyl 3-methoxy-4-[bis(2-chloroethyl)amino]benzoate (1 .0 g; 3.3 mmol) was added to 20 m/ of concentrated hydro- 
chloric acid, followed by stirring for 30 minutes under heating and reflux. The solvent was distilled out under reduced 
pressure, whereby 707 mg of white powder were obtained (yield: 74%). 

35 IR(KBr): 3435,1674,1600,1279.751. 

(Reaction 6) 

1H-2-[4-[3-Methoxy-4-[N,N-bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidi- 
40 noethyl)]carboxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (300 mg; 0.77 
mmol) was dissolved in 25 m^ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 850 
[i^ of 1 N hydrochloric acid and 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting mixture 

45 was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, the 
reactor was purged again with nitrogen gas. The Pd/C was filtered off and the methanol was distilled out under reduced 
pressure. The resulting solution was cooled to -40''C, to which 250 jii^ of triethylamine were added under a nitrogen gas 
atmosphere. To the solution so obtained, 5 m^^ of a methylene chloride solution of 3-methoxy-4-[N,N-bis(2-chloroe- 
thyl)amino]benzoyl chloride (1.1 equivalents), which had been prepared right before, were added dropwise. The thus- 

50 obtained solution was stirred, as was, for 30 minutes. Methanol was added, followed by further stirring for 10 minutes. 
The solvent was distilled out under reduced pressure and the residue was purified by chromatography on a silica gel 
column (ethyl acetate/I PA/water = 5/2/1), whereby 241 mg of white powder were obtained (yield: 49%). 

IR(KBr)cm-l: 3422, 2312, 1685, 1541, 1313, 756. 

55 
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Example 22 (Compound No. 3) 

1H-2-[4-[3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propionylamino]-1-methylpyrro^ 
noethyl)]carboxamide hydrochloride 

(Reaction 1) 

Methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenylpropionate 

Methyl 3-(4-aminophenyl)propionate (4.3 g; 24 mmol) was reacted with 1 1 g (250 mmol, 1 0 equivalents) of ethylene 
oxide in 24 m^ of 30% acetic acid in a similar manner to Reaction 3 in Example 21 . The reaction mixture was worked 
up. The crude product so obtained was purified by chromatography on a silica gel column (methylene chloride/2-4% 
methanol) and then crystallized from n-hexane-ethyl ether, whereby 5.04 g (18.9 mmol) of the title compound were 
obtained as white crystals (yield: 78.6%). 

(Reaction 2) 

Methyl 3-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-propionate 

Methyl 3-[4-[N,N-[bis(2-hydroxyethyl)]amino]phenyOpropionate (2.0 g; 7.48 mmol) was dissolved in 5 m£ of benzene, 
followed by the dropwise addition of 2 m£ (21.5 mmol; 2.9 equivalents) of phosphorus oxychloride under ice cooling. 
The resultant mixture was stirred under heat for 1.5 hours over an oil bath which was controlled at 80°C. The reaction 
mixture was added dropwise to water to hydrolyze any unreacted phosphorus oxychloride. The reaction mixture was 
then extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride, dried 
over sodium sulfate, and then concentrated under reduced pressure. The residue was purified by chromatography on 
a silica gel column (n-hexane/ethyl acetate = 4/1), whereby 1 .87 g (6.15 mmol) of the title compound were obtained as 
a yellow oil (yield: 82.2%). 

(Reaction 3) 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propionic acid 

Concentrated hydrochloric acid (10 m^ was added to 1.5 g (4.93 mmol) of methyl 3-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]propionate, followed by stirring under heat for 2.5 hours over an oil bath controlled at 90°C. The reac- 
tion mixture was diluted with water and was then adjusted to about pH 2 or so with a 5 N aqueous solution of sodium 
hydroxide. The resultant crystals were collected by filtration, whereby 1.21 g (4.17 mmol) of the title compound were 
obtained as white crystals (yield: 84.6%). 

(Reaction 4) 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propionyl chloride 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propionic acid (0.24 g; 0.83 mmol) was dissolved in 5 m£ of 1,2-dichlo- 
roethane, followed by the dropwise addition of 0.22 m^ (2.58 mmol; 3.1 equivalents) of oxalyl chloride (with ice-cooling 
from an intermediary time point due to violent exotherm). After completion of the dropwise addition, the temperature of 
the resultant mixture was allowed to rise again to room temperature, at which the mixture was stirred for 3 hours and 
then allowed to stand overnight. The mixture was thereafter concentrated under reduced pressure, whereby the title 
compound was obtained in a crude form. The crude compound was provided for use in the next reaction without purifi- 
cation. 

(Reaction 5) 

1H-2-[4-[3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propionylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidi- 
noethyl)]carboxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (0.30 g; 0.77 
mmol) was suspended in a mixed solvent of 10 m^ of DMF and 6.5 m^ of methanol, followed by the addition of 65 [li 
(0.78 mmol; 1.0 equivalent) of concentrated hydrochloric acid. Using 0.12 g of 10% Pd/C as a catalyst, hydrogenation 
was conducted under normal pressure so that the reactant was converted to its corresponding amino derivative. The 
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amino derivative was dissolved in DMF. The solution so obtained was stirred under a nitrogen gas atmosphere and ice 
cooling, to which 0.21 m£ (1 .5 mmol; 1 .9 equivalents) of triethylamine was added. A solution of 0.83 mmol of 3-[4-[N,N- 
bis(2-chloroethyl)amino]phenyl]propionyl chloride in 2 mf of methylene chloride was added dropwise over 7 minutes. 
The temperature of the thus-obtained mixture was allowed to rise again to room temperature, at which the mixture was 
stirred for 4.5 hours. The resulting white crystals were filtered off, followed by concentration under reduced pressure. 
The residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1) and then crystallized 
from ethanol-ethyl ether, whereby 0.25 g (0.37 mmol) of the title compound was obtained as a pale yellow white amor- 
phous substance (yield: 47.6%). 

m.p. : No distinct melting point was observed. 

I R(KBr)cm-i : 3267, 1 638, 1 546, 1 51 9, 1 350, 1 308, 81 2, 747. 



Elemental analysis for C29H34N8O2CI2 " 


HOI ■ 2H2O: 


Calculated: 


0,51.98; 


H, 5.87; 


N, 16.72; 




CI, 15.87 






Found: 


C, 51.68; 


H, 5.83; 


N, 16.45 




CI, 16.26 







Example 23 (Compound No. 260) 

1H-2-[4-[4-[N,N-Bis(2-bromoethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoelhyl)]car- 
boxamide hydrochloride 

(Reaction 1) 

Ethyl 4-[N,N-bis(2-bromoethyl)amino]benzoate 

Phosphorus tribromide (1.1 mt, 1 1 .3 mmol) was added under ice-cooling to a solution of 2.0 g (7.9 mmol) of ethyl 
4-[N,N-bis(2-hydroxyethyl)amino]benzoate in 50 m^ of methylene chloride. The resulting mixture was stirred, as was, 
for 2 hours, followed by further stirring at room temperature for 1 2 hours. After the solvent was distilled out under reduced 
pressure, the residue was dissolved in ethanol and the insoluble matter was eliminated. The product was purified by 
chromatography on a silica gel column (ethyl acetate/n-hexane = 3/1), whereby 1.0 g of white powder was obtained 
(yield: 34%). 

(Reaction 2) 

4-[N,N-Bis(2-bromoethyl)amino]benzoic acid 

Ethyl 4-[N,N-bis(2-bromoethyl)amino]benzoate (1 .0 g; 2.6 mmol) was added to 10 m-^ of a 47% aqueous solution 
of hydrobromic acid, followed by stirring for 30 minutes under heating and reflux. The solvent was distilled out under 
reduced pressure, whereby 650 mg of white powder were obtained (yield: 70%). 

(Reaction 3) 

1H-2-[4-[4-[N,N-Bis(2-bromoethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoelhyl)]car- 
boxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide (200 mg; 0.51 mmol) was dis- 
solved in 20 mf of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 200 mg of 5% Pd/C 
and 0.7 m£ of 1 N hydrochloric acid. The reactor was purged with nitrogen gas. The resulting mixture was stirred under 
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a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, the reactor was purged 
again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under reduced pressure. The 
resulting solution was cooled to 0°C, to which 0.17 m£ of triethylamine and a solution of 4-[N,N-bis(2-bromoe- 
thyl)amino]benzoyl chloride (1.1 equivalents), which had been prepared right before, in 5 of DMF were added drop- 
wise under a nitrogen gas atmosphere. The resultant mixture was stirred, as was, for 30 minutes. Methanol was added, 
followed by further stirring for 5 minutes. The solvent was distilled out under reduced pressure and the residue was 
purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 5/2/1), whereby 193 mg of white powder 
were obtained (yield: 55%). 

m.p. >270°C. 

I R(KBr)cm-i : 3292, 2367, 1 690, 1 606, 1 543, 1 350, 1 204. 



Elemental analysis for C27H3iN802CliBr2 ■ 5H2O: 


Calculated: 
Found: 


C, 41.17; 
C, 41.32; 


H, 4.43; 
H, 4.43; 


N, 14.00 
N, 14.28 



Example 24 (Compound No. 332) 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-aminoethyl)]carboxamide hydrochloride 
(Reaction 1) 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]carboxamide 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]carboxamide (0.1 1 g; 0.26 
mmol) was suspended in a mixed solvent of 3 tr\£ of DMF and 2 m£ of methanol. Using 0.1 0 g of 1 0% Pd/C as a catalyst, 
hydrogenation was conducted under normal pressure so that the reactant was converted to its corresponding amino 
derivative. A DMF solution of the amino derivative was stirred under a nitrogen gas atmosphere and ice cooling, to which 
45 jULf (0.32 mmol; 1 .2 equivalents) of triethylamine was added, followed by the dropwise addition of 36 \Ji£ (0.31 mmol; 
1 .2 equivalents) of benzoyl chloride. The resultant mixture was stirred, as was, for 4 hours and was then allowed to stand 
overnight. The mixture was concentrated under reduced pressure. The residue was purified by chromatography on a 
silica gel column (chlorofbrm/8% methanol). Relevant fractions were concentrated, whereby 1 03 mg (0.20 mmol) of the 
title compound were obtained as amorphous powder (yield: 82.0%). 

(Reaction 2) 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-aminoethyl)]carboxamide hydrochloride 

1H-2-(4-Benzoylamino-1-methylpyrrol-2"yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]carboxamide 
(0. 1 0 g; 0.20 mmol) was dissolved in 2 m^ of trif luoroacetic acid, followed by stirring at room temperature for 1 hour. The 
resultant mixture was concentrated under reduced pressure. After evaporated wiHi toluene, 2 m^ of 4N HCI/dioxane was 
added. The thus-obtained mixture was stirred for 1 hour, followed by concentration under reduced pressure. The residue 
was crystallized from ethyl ether, whereby 84 mg (0.18 mmol) of the title compound were obtained as pale yellow white 
crystals (yield: 88.8%). 

m.p. 252-260°C 

IR(KBr)cm"i: 3400. 3044, 1647, 1560. 1395, 1321. 823, 705. 
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Elemental analysis for C22H22N6O2 ■ 2HCI ■ 1 .5H2O: 


Calculated: 


C, 52.60; 


H, 5.42; 


N, 16.73 




CI. 14.11 






Found: 


C, 52.73; 


H, 5.47; 


N, 16.46; 




CI. 13.95 







15 

Example 25 (Compound No. 129) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yObenzlmidazole-5-[N-(2-aminoethy^ 
boxamide hydrochloride 

20 

(Reaction 1) 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]carboxamide 

25 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0. 1 0 g; 0.35 mmol) was dissolved in 5 m^ of DMF, 
followed by the addition of 0.07 g (0.43 mmol; 1 .2 equivalents) of CDI. The resultant mixture was stirred under a nitrogen 
gas atmosphere at room temperature for 2.5 hours and was then ice-cooled, to which a solution of 0.07 g (0.44 mmol; 
1.2 equivalents) of N-t-butoxycarbonyl-1,2-ethanediamine in 2 m£ of DMF was added. The temperature of the thus- 
obtained mixture was allowed to rise again to room temperature, at which the mixture was stirred for 4 hours and then 

30 allowed to stand overnight. The mixture was then concentrated under reduced pressure. The residue was washed with 
methanol, whereby 0.1 1 g (0.26 mmol) of the title compound was obtained as yellow crystals (yield: 73.3%). 

(Reaction 2) 

35 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yObenzimidazole-5-[N-[2-(t-butoxycarb^ 
nylamino)ethyl]]carboxamide 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]carboxamide (0.11 g; 0.26 
mmol) was suspended in a mixed solvent of 3 m-^ of DMF and 2 m£ of methanol. Using 0.10 g of 10% Pd/C as a catalyst, 

40 hydrogenation was conducted under normal pressure so that the reactant was converted to its corresponding amino 
derivative. A DMF solution of the amino derivative was stirred under a nitrogen gas atmosphere and ice cooling, to which 
0.45 \i£ (0.32 mmol; 1 .2 equivalents) of triethylamine was added. A solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl 
chloride, which had been synthesized from 0.09 g (0.34 mmol) of 4-[N,N-bis(2-chloroethyl)amino]benzoic acid, in 2 m£ 
of benzene was added dropwise. The temperature of the thus-obtained mixture was allowed to rise again to room tem- 

45 perature, at which the mixture was stirred for 4 hours and was then allowed to stand overnight. The mixture was then 
concentrated under reduced pressure. The residue was purified by chromatography on a silica gel column (chloro- 
form/5% methanol). Relevant fractions were concentrated, whereby 133 mg (0.21 mmol) of the title compound were 
obtained as amorphous powder (yield: 81.0%). 

50 (Reaction 3) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-aminoethyl)]car- 
boxamide hydrochloride 

55 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-[2-(t-butoxycarbo- 
nylamino)ethyl]]carboxamide (0.13 g; 0.20 mmol) was dissolved in 2 m£ of trifluoroacetic acid, followed by stirring at 
room temperature for 30 minutes. The resultant mixture was concentrated under reduced pressure. After evaporated 
with toluene, 4 N hydrochloric acid in dioxane was added, followed by concentration. This procedure was repeated three 
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times. The residue was crystallized from ethanol, whereby 98 mg (0.16 mmol) of the title compound were obtained as 
pale yellow white crystals (yield: 79.6%). 

m.p. >275'»C 
5 I R(KBr)cm-i : 3423, 2959, 1 605, 1 560, 1 389, 1 059, 828. 



10 



Elemental analysis for C26H29N7O2CI2 ■ 2HCI ■ 2H2O: 


Calculated: 


C, 47.94; 


H, 5.42; 


N. 15.05 




CI, 21.77 






Found: 


C, 48.16; 


H, 5.34; 


N, 14.75; 




CI, 21.43 







20 



Example 26 (Compound No. 223) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]-benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(3-picolyl)]carboxa 
25 ide hydrochloride 

(Reaction 1) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3-picolyl)]carboxamide 

30 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylicacid (0.20 g; 0.70 mmol) was dissolved in 5 m.^of DMF, 
followed by the addition of 0.1 7 g (1 .05 mmol; 1 .5 equivalents) of CD I. The resultant mixture was stirred under a nitrogen 
gas atmosphere at room temperature for 1 .5 hours and was then ice-cooled, to which 0. 1 2 m/ (1 . 1 8 mmol; 1 .7 equiva- 
lents) of 3-picolylamine was added. The temperature of the thus-obtained mixture was allowed to rise again to room 
35 temperature, at which the mixture was stirred for 4 hours and then allowed to stand overnight. The mixture was then 
concentrated under reduced pressure. The residue was washed with methanol, whereby 0.25 g (0.66 mmol) of the title 
compound was obtained as yellow crystals (yield: 93.8%). 

(Reaction 2) 

40 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(3-picolyl)]carboxam- 

ide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3-picolyl)]carboxamide (0.24 g; 0.64 mmol) was suspended 
45 in a mixed solvent of 8 m^ of DMF and 5 m^ of methanol, followed by the addition of 2 equivalents of concentrated 
hydrochloric acid. Using 0.09 g of 1 0% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that 
the reactant was converted to its corresponding amino derivative. A DMF solution of the amino derivative was stirred 
under a nitrogen gas atmosphere and ice cooling, to which 0.2 m^ (1.43 mmol; 2.2 equivalents) of triethylamine was 
added. A solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl chloride, which had been synthesized from 0.18 g (0.69 
50 mmol) of 4-[N, N-bis(2-chloroethyl)amino]benzoic acid, in 5 rr}£ of benzene was added dropwise. The temperature of the 
thus-obtained mixture was allowed to rise again to room temperature, at which the mixture was stirred for 4 hours and 
was then allowed to stand overnight. The mixture was then concentrated under reduced pressure. The residue was 
purified by chromatography on a silica gel column (chloro1brm/1 0% methanol). Relevant fractions were suspended in 
water and the resulting precipitate was collected by filtration, whereby 0.12 g (0.20 mmol) of the title compound was 
55 obtained as white crystals (yield: 31.2%). Of the reaction product, 52 mg (0.078 mmol) were suspended in 2 mi of 
ethanol, to which 4 N hydrochloric acid in dioxane was added. The resulting mixture was concentrated to obtain crystals. 
The crystals were washed with ethyl ether, so that the reaction product was converted to its hydrochloride. 

m.p. >275°C 
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I R(KBr)cm-i : 3369, 1 655, 1 604, 1 546, 1 277. 



5 



Elemental analysis for C30H29N7O2CI2 ■ 2HCI ■ 2.5H2O: 


Calculated: 


C, 50.86; 


K 5.12; 


N, 13.84 




CI, 20.02 






Found: 


C, 50.67; 


H, 4.86; 


N, 13.68; 




CI, 20.34 







15 

Example 27 (Compound No. 247) 

20 3-[[1H-2-[4-(4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-ca^ 
1 -methylpyridinium chloride 



25 



30 



1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(3-picolyl)]c^ 
amide (84 mg; 0. 1 3 mmol) was dissolved in 2 trU of DMF, followed by the addition of 40 \i£ (0.642 mmol; 5.1 equivalents) 
of methyl iodide. The resulting mixture was stirred at room temperature for 6 hours and was then allowed to stand 
overnight. The thus-obtained mixture was concentrated under reduced pressure and the residue was subjected to chro- 
matography on an ion-exchange column ("DOWEX" 1 x 8, 200-400 mesh, CI" type). Relevant fractions were combined 
and concentrated. The residue was crystallized from ethyl ether and then washed with chloroform, whereby 46 mg (0.072 
mmol) of the title compound were obtained as white crystals (yield: 56.5%). 

m.p. 1 89-1 93^C (dec). 

IR(KBr)cm-i: 3420, 1637, 1605. 1541. 



35 



40 



45 



Elemental analysis for C31H32N7O2CI3 ■ O.25CHCI3 ■ 2H2P: 


Calculated: 


C, 53.10; 


H, 5.17; 


N, 13.87 




CI, 18.81 






Found: 


C, 52.96; 


H, 5.01 ; 


N, 13.50; 




CI. 18.53 







Example 28 (Compound No. 16) 

50 

1H-2-[4-(6-Bromohexylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

1H-2-[1-methyl-4-nitropyrrol-2-yl]benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (200 mg; 0.51 
mmol) was dissolved in 12 m^ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 200 
55 mg of 5% Pd/C and 0.7 mi of 1 N hydrochloric acid. The reactor was purged with nitrogen gas. The resultant mixture 
was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, the 
reactor was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under 
reduced pressure. The resulting solution was cooled to O^'C, to which 0.1 7 mi of triethylamine and 1.1 equivalents of 6- 
bromohexanoic chloride were added under a nitrogen gas atmosphere. The thus-obtained mixture was stirred, as was, 
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for 30 minutes. Methanol was added, followed by further stirring for 5 minutes. After the solvent was distilled out under 
reduced pressure, the residue was purified by chromatography on a silica gel column (ethyl acetate/IPA/water = 5^1), 
whereby 200 mg of white powder were obtained (yield: 73%). 

IR(KBr)cm-i: 3272, 2362, 1690, 1637, 1542, 1311, 958. 
Example 29 (Compound No. 1001) 

1H-2-[1-Methyl-4-(2-guanidinoacetylamino)pyrrol2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]car- 
boxamide hydrochloride 

(Reaction 1) 

N,N-Bis(2-chloroethyl)-1 ,4-phenylenediamine hydrochloride 

4-Nrtro-[N,N-bis(2-chloroethyl)]aniline (5.0 g; 19.0 mmol) was dissolved in a mixed solvent of 50 m£ of ethyl acetate 
and 25 wi of methanol, followed by the addition of 5.0 m-^ of 4 N hydrochloric acid. Using 10% Pd/C, the reactant was 
subjected to hydrogenation under normal pressure at room temperature. The Pd/C was filtered off and the solvent was 
distilled out. The residue was crystallized from ethanol-ethyl ether, whereby 4. 1 g (1 5.2 mmol) of the title compound was 
obtained (yield: 80%). 

m.p. 230-233°C. 

(Reaction 2) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.3 g; 1 .05 mmol) was dissolved in 6 vn£ of DMF, 
to which a solution of 0.3 g (1.1 mmol; 1.05 equivalents) of N,N-bis(2-chloroethyl)-1,4-phenylenediamine hydrochloride 
and 0.15 m/ (1 .82 mmol; 3.1 equivalents) of triethylamine in 8 m£ of DMF was added dropwise. Added next was 0.16 
g (1 . 18 mmol; 1.1 equivalents) of HOBt. The resulting mixture was ice-cooled under a nitrogen gas atmosphere, followed 
by the addition of 0.24 g (1 . 1 6 mmol; 1 . 1 equivalents) of DCC. The temperature of the resulting mixture was allowed to 
rise again to room temperature, at which the mixture was stirred for 3 hours and was then allowed to stand overnight. 
The resulting solid was filtered off and the filtrate was concentrated under reduced pressure. The residue was purified 
by chromatography on a silica gel column (methylene chloride/2% methanol). The reaction product was washed with 
methanol, whereby 0.38 g (0.76 mmol) of the title compound was obtained as yellow crystals (yield: 72.2%). 

m.p. 144-148^0 

(Reaction 3) 

1H-2-[1-Methyl-4-(2-guanidinoacetylamino)pyrrol2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]car- 
boxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbQxamide (0.30 
g; 0.60 mmol) was dissolved in a mixed solvent of 3 rr\£ of DMF and 3 m£ of methanol. Using 0.12 g of Pd/C as a catalyst, 
the reactant was hydrogenated under normal pressure so that it was converted to the corresponding amino derivative. 
A DMF solution of the amino derivative was stirred under a nitrogen gas stream and ice-cooling, to which 0. 1 7 m^ (1 .22 
mmol; 2.0 equivalents) of triethylamine and 0.37 g (1.79 mmol; 3.0 equivalents) of DOG were successively added. The 
thus-obtained mixture was stirred, as was, for 1 hour and was then allowed to stand overnight. The mixture was con- 
centrated under reduced pressure and the residue was purified by chromatography on a silica gel column (methylene 
chloride/12% methanol; repeated twice). From IPA, 78 mg (0.13 mmol) of the title compound were obtained as light 
yellow powder (yield: 21 .5%). 

IR(KBr)cm"i: 3390. 2925. 1655. 1518, 1458 
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Example 30 (Compound No. 1054) 

1H-2-[4-(2-Guanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-[4-(N,N-bis(2-acetoxye 
nyl]]carboxamide hydrochloride 

5 

(Reaction 1) 

4-Nitro-[N,N-bis(2-acetoxyethyl)]aniline 

10 4-Nitro-[N,N-bis(2-hydroxyethyl)]aniline (1 .0 g; 4.42 mmol) was dissolved in 20 mi of pyridine, followed by the addi- 
tion of 0.80 tr\£ (1 1 .3 mmol; 2.5 equivalents) of acetyl chloride under ice-cooling. The temperature of the resulting mixture 
was allowed to rise again to room temperature, at which the mixture was stirred for 2 hours. The mixture was concentrated 
under reduced pressure. The residue was added with 0.4 N hydrochloric acid-ethyl acetate to extract the reaction product. 
This procedure was repeated twice. The extract was washed with an aqueous solution of hydrochloric acid, dried over 

15 sodium sulfate, and then concentrated. The residue was washed with ethyl ether/methanol, whereby 1 .03 g (3.32 mmol) 
of the title compound were obtained as yellow white crystals (yield: 75.1%). 

(Reaction 2) 

20 4-[N,N-Bis(2-acetoxyethyl)amino]aniline hydrochloride 

4-Nitro-[N,N-Bis(2-acetoxyethyl)]aniline (0.30 g; 0.97 mmol) was dissolved in a mixed solvent of 5 m^ of methanol 
and 3 mi of ethyl acetate. Using 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure. The 
catalyst was filtered off and the filtrate was concentrated under reduced pressure. The residue was dissolved in dioxane, 
25 followed by the addition of 4 N hydrochloric acid/dioxane. The thus-obtained mixture was concentrated. The residue was 
crystallized from ethyl ether/n-hexane/acetone, whereby 0.36 g (1 . 1 2 mmol) of the title compound was obtained as white 
crystals (yield: quantitative). 

(Reaction 3) 

30 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-(N,N-[bis(2-acetoxyethyl)]amino]phenyl]]-carboxamide 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.25 g; 0.88 mmol) wasdissolved in 4 mi of DMF, 
followed by the addition of 0.13 g (0.96 mmol; 1.1 equivalents) of HOBt. Further, a solution of 0.34 g (1.1 mmol; 1.2 

35 equivalents) of 4-[N,N-bis(2-acetoxyethyl)amino]aniline hydrochloride and 0. 15 m^^ (1 .82 mmol; 2 equivalents) of triethyl- 
amine in 6 mi of DMF was added dropwise. The thus-obtained mixture was ice-cooled under a nitrogen gas atmosphere, 
to which 0.20 g (0.97 mmol; 1.1 equivalents) of DCC was added. The temperature of the resulting mixture was allowed 
to rise again to room temperature, at which the mixture was stirred for 6 hours and was then allowed to stand overnight. 
The resulting solid was filtered off and the filtrate was concentrated under reduced pressure. The residue was purified 

40 by chromatography on a silica gel column (eluted with chloro1brm/2-4% methanol). The reaction product was then 
washed with methanol, whereby 0.28 g (0.51 mmol) of the title compound was obtained as yellow crystals (yield: 58.0%). 

(Reaction 4) 

45 1H-2-[4-(2-guanidinoacetylamino)-1-methylpyrrol-2-yObenzimidazole-5-[N-[4-[N,N-bis(2-acetoxyethyl)amino]phe- 
nyl]]carboxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-acetoxyethyl)amino]phenyl]]carboxamide (0.27 
g; 0.49 mmol) was dissolved in a mixed solvent of 2 m^ of DMF and 2 m^ of methanol, followed by the addition of 0.12 

50 m^ of 4 N hydrochloric acid. Using 0. 12 g of Pd/C as a catalyst, the reactant was hydrogenated under normal pressure 
so that it was converted to the corresponding amino derivative. A DMF solution of the amino derivative was stirred under 
a nitrogen gas stream and ice-cooling, to which 70 \ii (0.50 mmol; 1.0 equivalent) of triethylamine, 0.23 g (1.45 mmol; 
3.0 equivalents) of 2-guanidine acetate hydrochloride and 0.23 g (1 .50 mmol; 3.0 equivalents) of DCC were successively 
added. The thus-obtained mixture was stirred, as was, for 2 hours and then allowed to stand overnight. The mixture was 

55 concentrated under reduced pressure and the residue was purified by chromatography on a silica gel column (the first 
chromatography: chloroform/16-20% methanol; the second chromatography: ethyl acetate/I P/Vwater = 7/2/1 -9^5/2/1). 
The reaction product was washed with ethyl acetate, whereby 0.12 g (0.18 mmol) of the title compound was obtained 
as a white amorphous substance (yield: 37.4%). 
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m.p. : No distinct melting point was observed. 

I R(KBr)cm-i : 3385, 3 1 78, 1 735, 1 655, 1 520, 1 23 1 . 

Example 31 (Compound No. 1003) 

5 

1H-2-[4-(2-Guanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazo[e-5-[N-[2-[4-(N,N4Di8(2-chloroethyl)amino]phe^ 
nyl]ethyl]]carboxamide hydrochloride 

(Reaction 1) 

10 

2-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]ethylamine 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]-propionic acid (0.20 g; 0.69 mmol) was suspended in 1 m/ of acetone 
and the resulting mixture was stirred under a nitrogen gas atmosphere and ice-cooling. Triethylamine (1 15 \it, 0.82 

15 mmol; 1.2 equivalents] and ethyl chloroformate (79 0.82 mmol; 1.2 equivalents) were added successively. Fifteen 
minutes later, a solution of 90 mg (1 .38 mmol; 2.0 equivalents) of sodium azide in 1 m^ of water was added dropwise. 
The resulting mixture was stirred, as was, for 30 minutes, to which ice was added to terminate the reaction. The thus- 
obtained mixture was extracted three times with 15 m/ portions of benzene. The benzene layers were combined, dried 
over sodium sulfate and then heated under reflux for 1 hour. The reaction mixture was concentrated under reduced 

20 pressure. The residue was added with 7.5 mf of 8 N hydrochloric acid, followed by heating for 1 5 minutes at 100°C. The 
resulting mixture was concentrated under reduced pressure and the residue was diluted with water. The thus-obtained 
mixture was adjusted to pH 1 2 with concentrated aqueous ammonia, followed by extraction with ethyl acetate. The extract 
was dried and concentrated, whereby 0.15 g of the title compound was obtained as a brown oil. This reaction product 
was provided for use in the next reaction without purification. 

25 

(Reaction 2) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-ethy^ 

30 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0. 1 g; 0.35 mmol) was dissolved in 3 m£ of DMF, 
followed by the addition of 68 mg (0.42 mmol; 1 .2 equivalents) of GDI. The resulting mixture was stirred for 1 hour under 
a nitrogen gas stream at room temperature. The thus-obtained mixture was ice-cooled, to which a solution of 0.15 g 
(1.1 mmol; 1 .05 equivalents: crude) of 2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethylamine in 2 m^ of DMF was added 
dropwise. The ice bath was removed. The mixture was stirred for 7 hours and was then allowed to stand overnight. The 

35 thus-obtained mixture was concentrated under reduced pressure and methanol was added to the residue. The precip- 
itated crystals were collected by filtration, whereby 0. 1 4 g (0.26 mmol) of the title compound was obtained as light yellow 
crystals (yield: 75.6%). 

(Reaction 3) 

40 

1H-2-[4-(2-guanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phe- 
nyl]ethyl]]carboxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethyl]]-carboxam- 
45 ide (0.30 g; 0.57 mmol) was dissolved in a mixed solvent of 5 m£ of DMF and 5 m^ of methanol, followed by the addition 
of 0.6 m^ of 1 N hydrochloric acid. Using 0. 15 g of 10% Pd/C as a catalyst, the reactant was hydrogenated under normal 
pressure so that it was converted to the corresponding amino derivative. A DMF solution of the amino derivative was 
stirred under a nitrogen gas stream and ice-cooling, to which 108 [U (0.78 mmol; 1 .4 equivalents) of triethylamine, 0.26 
g (1 .7 mmol; 3.0 equivalents) of 2-guanidine acetate hydrochloride and 0.36 g (1 .7 mmol; 3.0 equivalents) of DGC were 
50 successively added. The thus-obtained mixture was stirred, as was, for 1 hour and then allowed to stand overnight. The 
resulting crystals were filtered off and the residue was purified by chromatography on a silica gel column (the first chro- 
matography: ethyl acetate/I PA/water = 7/2/1 ; the second chromatography: chloroform-12% methanol; the third chroma- 
tography: ethyl acetate/I PA/water = 7/2/1). The reaction product was crystallized from ethyl ether, whereby 67 mg (0.1 1 
mmol) of the title compound were obtained as white crystals (yield: 18.5%). 

55 

m.p. 175-185*»C(dec.). 
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Example 32 (Compound No. 1004) 

1H-2-[4-(2-Guanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-[3-[4-^^ 
nyl]propyl]]carboxamide hydrochloride 

5 

(Reaction 1) 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propylamine 

10 Chlorambucil (0.30 g; 0.99 mmol) was suspended in 2 m£ of acetone. The resultant mixture was stirred under a 
nitrogen gas atmosphere and ice-cooling, to which 0. 1 7 m^ (1 .22 mmol ; 1 .2 equivalents) of triethylamine and 0. 11 m^ 
(1 .22 mmol; 1 .2 equivalents) of ethyl chloroformate were added successively Twenty minutes later, a solution of 0. 13 g 
(2.0 mmol; 2.0 equivalents) of sodium azide in 2 m^ of water was added dropwise. The resulting mixture was stirred, as 
was, for 1 hour, to which ice was added to terminate the reaction. The thus-obtained mixture was extracted three times 

15 with 20 m^ portions of benzene. The benzene layers were combined, dried over sodium sulfate and then heated under 
reflux for 1 hour. The reaction mixture was concentrated under reduced pressure. The residue was added with 9 m£ of 
8 N hydrochloric acid, followed by heating for 1 5 minutes at 100°C. The resulting mixture was concentrated under reduced 
pressure and the residue was diluted with water. The thus-obtained mixture was adjusted to pH 12 with concentrated 
aqueous ammonia, followed by extraction with ethyl acetate. The extract was dried and concentrated, whereby 0.21 g 

20 of the title compound was obtained as a crude yellow oil of high viscosity This reaction product was provided for use in 
the next reaction without purification. 

(Reaction 2) 

25 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-propyl]]carbo^ 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0. 1 7 g; 0.59 mmol) was dissolved in 5 m/of DMF, 
followed by the addition of 0. 1 2 g (0.74 mmol; 1 .2 equivalents) of CDI. The resulting mixture was stirred for 1 hour under 
a nitrogen gas atmosphere at room temperature. The thus-obtained mixture was ice-cooled, to which a solution of 0.24 
30 g (crude) of 3-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-propylamine in 2 m£ of DMF was added dropwise. The ice bath 
was removed. The mixture was stirred for 3 hours and was then allowed to stand overnight. The thus-obtained mixture 
was concentrated under reduced pressure and methanol was added to the residue. The precipitated crystals were 
collected by filtration, whereby 0.17 g (0.31 mmol) of the title compound was obtained as light yellow crystals (yield: 
53.0%). 

35 

m.p. 164-168*»C. 
(Reaction 3) 

40 1H-2-[4-(2-Guanidinoacetylamino)-1-methylpyn'ol-2-yI]benzimidazole-5-[N-[3-[4-[N,N-bis(2-chloroethyl)amino]phe- 
nyl]propyl]]carbQxamide hydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-propyl]]carboxa- 
mide (0.26 g; 0.48 mmol) was dissolved in a mixed solvent of 3 m£ of DMF and 3 m£ of methanol, followed by the addition 

45 of 0. 1 2 m-^ of 4 N hydrochloric acid. Using 0 . 1 1 g of 1 0% Pd/C as a catalyst, the reaclant was hydrogenated under normal 
pressure so that it was converted to the corresponding amino derivative. A DMF solution of the amino derivative was 
stirred under a nitrogen gas stream and ice-cooling, to which 67 [il (0.48 mmol; 1.0 equivalent) of triethylamine, 0.22 g 
(1 .43 mmol; 3.0 equivalents) of 2-guanidinoacetic acid hydrochloride and 0.30 g (1 .45 mmol; 3.0 equivalents) of DCC 
were successively added. The thus-obtained mixture was stirred, as was, for 6 hours and then allowed to stand overnight. 

50 The result! ng crystals were filtered off and the filtrate was concentrated under reduced pressure. The residue was purified 
by chromatography on a silica gel column (ethyl acetate/I PA/water = 7/2/1 ; performed twice). The reaction product was 
crystallized from ethyl ether, whereby 91 mg (0.14 mmol) of the title compound were obtained as white crystals (yield: 
29.2%). 

55 m.p. 168-173°C. 
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5 


Elemental analysis for C29H35N9O2CI2 ■ 2HCI: 




Calculated: 


C, 50.81; 


H, 5.44; 


N, 18.39, 


CI, 20.69 




Found: 


C, 50.90, 


H, 5.80; 


N, 18.05, 


CI, 21.09 



10 



Example 33 (Compound No. 2001) 



15 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis 
thyl)amino]phenyl]]carboxamide 



1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]] carboxamide (0. 1 8 
g; 0.36 mmol) was suspended in a mixed solvent of 10 m^ of DMF and 8 m^ of methanol, followed by the addition of 1 

20 equivalent of concentrated hydrochloric acid. Using 0.07 g of 10% Pd/C as a catalyst, the reactant was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A DMF solution of the amino 
derivative was stirred under a nitrogen gas atmosphere and ice-cooling, to which 0.11 m£ (0.79 mmol; 2.2 equivalents) 
of triethylamine was added. Further added dropwise was a solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl chloride, 
which had been synthesized from 0.11 g (0.42 mmol) of 4-[N,N-bis-(2-chloroethyl)amino]benzoic acid, in 3 m^ of ben- 

25 zene. The temperature of the resulting mixture was allowed to rise back to room temperature, at which the mixture was 
stirred for 5 hours and then allowed to stand overnight. The thus-obtained mixture was concentrated under reduced 
pressure and the residue was purified by chromatography on a silica gel column (chloroform/2-4% methanol). The reac- 
tion product was crystallized from ethanol/ethyl ether, whereby 73 mg (0. 1 0 mmol) of the title compound were obtained 
as white crystals (yield: 28.3%). 

30 

m.p. 168-174°C. 

IR(KBr)cm-i: 3414. 1655. 1637, 1606. 1517. 1278. 



35 



Elemental analysis for C34H35N7O2CI4 ■ I.5H2O: 


Calculated: 


C, 55.00; 


H, 5.16; 


N, 13.20; 




CI, 19.10 






Found: 


C, 54.79; 


H, 4.89; 


N, 12.96; 




CI, 18.73 







Example 34 (Compound No. 342) 

50 

1H-2-[1-Methyl-4-[4-[N,N-bis(2-chloroethyl)amino]benzoylamino]imidazol-2-yl]benzimidazole-5-[N-(2--amidinoe- 
thyl)]carboxamide hydrochloride 

(Reaction 1) 

55 

2-Formyl-1 -methylimidazole 

To a solution of 0.5 g (6.1 mmol] of 1 -methylimidazole in 15 m£ of THF (anhydrous), 4.6 mf of a 1.6 M n-hexane 
solution of n-butyllithium (7.4 mmol; 1 .2 equivalents) were added dropwise under a nitrogen gas atmosphere, ice-cooling 
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and stirring. The temperature of the resulting mixture was allowed to rise back to room temperature. 1 .5 Hours later, the 
mixture was ice-cooled again, to which 1 .4 m^ (18.1 mmol; 3.0 equivalents) of DMF were added dropwise. The thus- 
obtained mixture was allowed to stand overnight as was. The resulting white solid was filtered off and the filtrate was 
concentrated under reduced pressure. The residue was dissolved in ethyl acetate. The solution so obtained was washed 
5 with water, dried over sodium sulfate and then concentrated. The residue was purified by chromatography on a silica 
gel column (n-hexane/ethyl acetate = 3/1), whereby 0.31 g (2.82 mmol) of the title compound was obtained as a yellow 
oil (yield: 46.2%). 

(Reaction 2) 

10 

2-Formyl-1-methyl-4-nitroimidazole 

Fuming nitric acid (3 m/) was cooled to -10°C, to which 3 mi of concentrated sulfuric acid were added dropwise. 
The resulting mixture was added dropwise at an internal temperature of -10°C or lower to 0.5 g (4.54 mmol) of 2-formyl- 

15 1-methylimidazole. The temperature of the thus-obtained was naturally allowed to rise to room temperature, at which 
the mixture was allowed to stand overnight. The reaction mixture was poured into ice, followed by neutralization with 
sodium carbonate. The resultant mixture was extracted twice with methylene chloride. The organic layers were washed 
with a saturated aqueous solution of sodium hydrogencarbonate, dried over sodium sulfate and then concentrated. The 
residue was crystallized from ethyl ether/ethanol, whereby 0.21 g (1.35 mmol) of the title compound was obtained as 

20 cream-colored crystals (yield: 29.8%). 

m.p. 140-142°C. 
(Reaction 3) 

25 

1 H-2-(1 -Methyl-4-nitroimidazol-2-yl)benzimidazole-5-carboxylic acid 

Suspended in 75 m£ of nitrobenzene were 1.48 g (9.54 mmol) of 2-formyl-1-methyl-4-nitroimidazole and 1.45 g 
(9.53 mmol; 1.0 equivalent) of 3,4-diaminobenzoic acid. The resulting suspension was stirred for 27 hours under heat 
30 over an oil bath which was controlled at ISO^'C. The reaction mixture was allowed to gradually cool down to room tem- 
perature. The resulting crystals were collected by filtration and then washed with IPA, whereby 1.92 g (6.68 mmol) of 
the title compound were obtained as a brown solid (yield: 70.0%). 

(Reaction 4) 

35 

1H-2-(1 -Methyl-4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

Suspended in 50 m£ of DMF were 1 .44 g (5.01 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2-yl)benzimidazole-5-car- 
boxylic acid, followed by the addition of 0.89 g (5.49 mmol; 1 .1 equivalents) of GDI. Under a nitrogen gas atmosphere, 
40 the thus-obtained mixture was stirred at room temperature. 2.5 Hours later, the mixture was ice-cooled, followed by the 
addition of 0.37 jm£ (5.01 mmol; 1 .0 equivalent) of p-aminopropionitrile. The temperature of the resulting mixture was 
allowed to rise back to room temperature, at which the mixture was stirred for 5.5 hours and then allowed to stand 
overnight. The resultant mixture was concentrated under reduced pressure and the residue was washed with IPA-meth- 
anol, whereby 1.36 g (4.0 mmol) of the title compound were obtained as ocherous crystals (yield: 80.0%). 

45 

m.p. >277*»C. 
(Reaction 5) 

50 1 H-2-(1 -Methyl-4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

Suspended in 45 m£ of ethanol were 1.35 g (3.98 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2-yl)benzimidazole-5- 
[N-(2-cyanoethyl)]carboxamide. Under ice-cooling, hydrogen chloride gas was bubbled (for 30 minutes). After saturation, 
the temperature of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred 
55 for additional two hours. After nitrogen gas was bubbled for 10 minutes, the thus-obtained mixture was concentrated 
under reduced pressure. The residue was washed with ethyl ether and the ethyl ether was then poured out. This pro- 
cedure was repeated twice. The thus-obtained solid was suspended in 40 m£ of ethanol, through which ammonia gas 
was bubbled under ice-cooling (for 1 .5 hours). After saturation, the temperature of the resultant mixture was allowed to 
rise back to room temperature, at which it was stirred for 3 hours. The thus-obtained mixture was the concentrated under 
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reduced pressure. The residue was washed with ethanol. The resulting solid was dissolved in ethanol/methanol. The 
solution so obtained was treated with activated carbon and then concentrated. The concentrate was washed with meth- 
anol, whereby 1 .20 g (3.05 mmol} of the title compound were obtained as yellow crystals (yield: 76.8%). 

m.p. 198-21 0*»C. 
(Reaction 6) 

1H-2-[1-Methyl-4-[4-[N,N-bis(2-chloroethyl)amino]benzoylamino]imidazol-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamlde hydrochloride 

Suspended in a mixed solvent of 5 m£ of DMF and 3.5 m-^ of methanol was 0.30 g (0.76 mmol) of 1 H-2-(1 -methyl- 
4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0. 1 2 g of Pd/C as a catalyst, 
catalytic hydrogenation was conducted to obtain the corresponding amino derivative. The amino derivative was dis- 
solved, as was, in 5 m£ of DMF without purification. To the solution, a solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl 
chloride, which had been synthesized by reacting 0.26 g (0.99 mmol) of 4-[N.N-bis(2-chloroethyl)amino]benzoic acid 
with thionyl chloride, in 2 m£ of benzene was added dropwise under a nitrogen gas atmosphere, ice-cooling and stirring. 
The temperature of the resulting mixture was allowed to rise back to room temperature, followed by stirring for 5 hours. 
The reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a silica 
gel column (ethyl acetate/IPA/Water = 6/2/1 ) and then crystallized from ethanol, whereby 0.07 g (0. 1 2 mmol) of the title 
compound was obtained as pale yellow crystals (yield: 15.2%). 

m.p. 218-228°C(dec.). 
IR(KBr)cm"i: 3415, 1609, 1542, 1315, 1186. 



Elemental analysis for C26H29N9O2CI2 ■ 1.8HCI ■ 3H2O: 


Calculated: 


C, 45.25; 


H, 5.37; 


N, 18.27; 




CI, 19.52 






Found: 


C, 45.35; 


H, 5.35; 


N, 18.16; 




CI, 19.52 







Example 35 (Compound No. 345) 

1H-2-[1-Methyl-4-[4-[N,N-bis(2-chloroethyl)aminophenyl]butyrylamino]imidazol-2-yl]benzimidazole-5-[N-(2-amidinoe^ 
thyl)]carboxamide hydrochloride 

Suspended in a mixed solvent of 5 m^ of DMF and 4 m£ of methanol was 0.20 g (0.51 mmol) of 1 H-2-(1-methyl-4- 
nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.08 g of Pd/C as a catalyst, 
catalytic hydrogenation was conducted to obtain the corresponding amino derivative. The amino derivative was dis- 
solved, as was, in 5 m^ of DMF without purification. To the solution, 0. 1 6 g (0.53 mmol; 1 .03 equivalents) of chlorambucil 
and 76 mg (0.56 mmol; 1 . 1 equivalents) of HOBt were added successively The resulting mixture was ice-cooled, followed 
by the addition of 0. 1 2 g (0.58 mmol; 1 . 1 equivalents) of DCC. The temperature of the mixture so obtained was allowed 
to rise back to room temperature, at which the mixture was stirred for 1.5 hours and then allowed to stand overnight. 
The reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a silica 
gel column (ethyl acetate/I PA/water = 6/2/1 4/2/1 ; performed twice) and then crystallized from ethanol/ethyl ether, 
whereby 40 mg (0.061 mmol) of the title compound were obtained as light pink crystals (yield: 1 2. 1 %). 

m.p. 163-168"C. 

I R(KBr)cm-i : 3409, 2924, 1 655, 1 560, 1 543, 1 388, 1019. 
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Elemental analysis for C29H35N9O2CI2 " HCI ■ 2H2O: 


Calcuiated: 
Found: 


C, 50.85; 
C, 50.94; 


H, 5.89; 
H, 5.79; 


N, 18.40 
N, 18.63 



10 



Example 36 (Compound No. 358) 

15 1 H-2-(1 -Methyl-4-formylaminoimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carbQxamide hydrochloride 

Suspended In a mixed solvent of 5 m^ of DMF and 5 m^ of methanol was 0.20 g (0.51 mmol) of 1 H-2-(1-methyl-4- 
nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.8 g of Pd/C as a catalyst, 
catalytic hydrogenation was then conducted. After the Pd/C was filtered off, the methanol was distilled out under reduced 

20 pressure. To a DMF solution of the amino derivative obtained above as a crude reaction product, 1-formylimidazole - 
which had been prepared by dissolving 0.41 g (2.52 mmol) of CDlin 5 ml of THF, adding 0.1 (2.65 mmol) of formic 
acid, and then stirring the resultant mixture for 1 hour - was added under a nitrogen gas atmosphere, ice-cooling and 
stirring. The temperature of the resulting mixture was allowed to rise back to room temperature, at which the mixture 
was stirred for 6 hours and then allowed to stand overnight. The thus-obtained mixture was concentrated under reduced 

25 pressure. The residue was purified by chromatography on a silica gel column (ethyl acetate/IPAAwater = 6/2/1). Relevant 
fractions was further purified on an ODS column (water/5% methanol + acetic acid) and then subjected to gel filtration 
("Sephadex G-10", water), whereby 26 mg (0.067 mmol) of the title compound were obtained as amorphous powder 
(yield: 13.0%). 

30 IR(KBr)cm-i: 3256, 1684, 1559, 1541, 1398, 1318 



Elemental analysis for C16H18N8O2 ■ HCI ■ 2H2O: 


Calculated: 
Found: 


C, 45.02; 
C, 45.39; 


H, 5.43; 
H, 5.28; 


N, 22.30 
N, 22.30 



Example 37 (Compound No. 1608) 

45 

1H-2-[4-(Guanidinoacetyl)amino-1-methylimidazd-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phe- 
nyl]]carboxamide di hydrochloride 

(Reaction 1) 

50 

1H-2-(1 -Methyl-4-nitroimidazol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

Dissolved in 5 m^ of DMF were 0.17 g (0.59 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2-yl)benzimidazole-5-carbox- 
ylic acid and 0.16 g (0.59 mmol; 1.0 equivalent) of N,N-bis(2-chloroethyl)-1,4-phenylenediamine hydrochloride. Under 
55 a nitrogen gas stream, ice-cooling and stirring, 0.25 m£ (1 .79 mmol; 3.0 equivalents) of triethylamine and 0. 1 3 m^ (0.86 
mmol; 1.5 equivalents) of DECP were added successively to the resultant solution. The thus-obtained mixture was 
stirred, as was, for 1 hour and then allowed to stand overnight. It was concentrated under reduced pressure. The residue 
was purified by gel filtration ("Sephadex LH-20", methanol) and then crystallized from ethanol, whereby 0.16 g (0.32 
mmol) of the title compound was obtained as yellow crystals (yield: 54.0%). 
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m.p. 157-159°C. 
(Reaction 2) 

1H-2-[4-(Guanidinoacetyl)amino-1-methylimidazol-2-yl]benzimidazole-5-[N-^^^ 
nyl]]carboxamide di hydrochloride 

Suspended in a mixed solvent of DMF and methanol was 0.16 g (0.32 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2- 
yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition of 0.35 m^ of 1 N 
hydrochloric acid. Using 10% Pd/C (wet) as a catalyst, the reactant was hydrogenated into the corresponding amino 
derivative under normal pressure. To a DMF solution of the amino derivative, 55 \x£ (0.39 mmol; 1.2 equivalents) of 
triethylamine, 0.14 g (0.91 mmol; 3.0 equivalents) of guanidinoacetic acid hydrochloride and 0.19 g (0.92 mmol; 3.0 
equivalents) of DCC were added successively under a nitrogen gas stream, ice-cooling and stirring. The temperature 
of the thus-obtained mixture was allowed to rise back to room temperature, at which it was stirred for 9 hours and then 
allowed to stand overnight. The resulting solid was filtered off and the filtrate was concentrated under reduced pressure. 
The residue was subjected to gel filtration ("Sephadex LH-20", methanol). Eluted fractions were added with 4 N hydro- 
chloric acid/dioxane, concentrated and then crystallized from methanol, whereby 61 mg (0.095 mmol) of the title com- 
pound were obtained as yellow crystals (yield: 29.6%). 

m.p. >250°C. 

I R(KBr)cm-i : 3345, 1 670, 1 542, 1 327. 



Elemental analysis for C25H28N10O2CI2 ■ 2.5HCI ■ I.5H2O: 


Calculated: 


C. 43.53; 


H. 4.90; 


N. 20.31; 




CI, 23.13 






Found: 


C, 43.43; 


H, 4.78; 


N, 20.21; 




CI, 23.44 







Example 38 (Compound No. 424) 

1H-2-[2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]butyrylamino]thiophen-4-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride 

(Reaction 1) 

1 H-2-(2-Nitrothiophen-4-yl)benzimidazole-5-carboxylic acid. 

Dissolved in 1 00 m-^ of nitrobenzene were 2.0 g (1 2.7 mmol) of 2-nitrothiophene-4-carboxyaldehyde and 2.0 g (1 2.8 
mmol; 1 .0 equivalent) of 3,4-diaminobenzoic acid, followed by stirring under heat over an oil bus which was controlled 
at 150''C. 32 Hours later, the reaction mixture was cooled to room temperature. The resulting solid was collected by 
filtration and then washed with IPA and methylene chloride, whereby 2.02 g (7.78 mmol) of the title compound were 
obtained as ocherous crystals (yield: 61 .2%). 

m.p. >270X. 
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(Reaction 2) 

1H-2-(2-Nitrothiophen-4-yl)benzimidazole-5-[N<2-cyaiX)ethyl)]cailDOxaiTiide 

5 Suspended in 40 rr\£ of DMF were 2.0 g (7.8 mmol) of 1 H-2-(2-nitrothioplien-4-yl)benzimidazole-5-carboxylic acid, 

followed by the addition of 1 .39 g (8.57 mmol; 1.1 equivalents) of GDI. The resultant mixture was stirred under a nitrogen 
gas atmosphere at room temperature. 1.5 Hours later, the mixture was ice-cooled, to which 0.63 m£ (8.54 mmol; 1.1 
equivalents) of p-aminopropionitrile was added. The temperature of the thus-obtained mixture was allowed rise back to 
room temperature, at which the mixture was allowed to stand overnight. After completion of the reaction was ascertained, 

10 the reaction mixture was concentrated under reduced pressure and the residue was washed with IPA, whereby 1 .18 g 
(3.82 mmol) of the title compound were obtained as brown crystals (yield: 49.0%). 

m.p. >270**C. 

15 (Reaction 3) 

1H-2-(2-Nitrothiophen-4-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

Suspended in 25 m£ of ethanol was 0.85 g (2.7 mmol) of 1 H-2-(2-nitrothiophen-4-yl)benzimidazole-5-[N-(2-cyanoe- 
20 thyl)]carboxamide. Under Ice-cooling, hydrogen chloride gas was bubbled over 1 hour so that the suspension was sat- 
urated with hydrogen chloride gas. The temperature of the thus-obtained mixture was allowed to rise back to room 
temperature, at which the mixture was stirred for additional 2 hours and nitrogen gas was then bubbled for 10 minutes. 
The resultant mixture was concentrated under reduced pressure. The residue was washed with ethyl ether. The residue 
was then suspended in 35 m£ of ethanol and under ice-cooling, ammonia gas was bubbled for 1 hour until saturation. 
25 The temperature of the mixture was allowed to rise back to room temperature, at which the mixture was allowed to stand 
overnight. The resulting crystals were collected by filtration, whereby 0.84 g (2.13 mmol) of the title compound was 
collected as brown crystals (yield: 78.8%). 

m.p. >275X. 

30 

(Reaction 4) 

1H-2-[2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]butyrylamino]thiophen-4-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride 

35 

Dissolved in 4 m/ of DMF was 0.15 g (0.38 mmol) of 1H-2-(2-nitrothiophen-4-yl)benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride. Using 0.07 g of 10% Pd/C as a catalyst, catalytic hydrogenation was conducted. After 
the Pd/C was filtered off, the filtrate was ice-cooled under a nitrogen gas atmosphere, followed by the dropwise addition 
of a solution of 0.13 g (0.43 mmol; 1.1 equivalents) of 4-[4-[N,N-bis(2-chloroethyl)amino]phenyl]butyryl chloride - which 

40 hadbeenpreparedbyadding0.26g(2.19mmol;5.1 equivalents)ofthionylchlorideto0.13g(0.43mmol; 1.1 equivalents) 
of chlorambucil, allowing the resultant mixture to stand for 5 minutes at room temperature, concentrating the mixture 
under reduced pressure, evaporating the concentrate with benzene and then repeating the evaporation with benzene 
once more - in 1 m-^ of benzene. The temperature of the resultant mixture was allowed to rise back to room temperature, 
at which the mixture was stirred for 5.3 hours and then allowed to stand overnight. The thus-obtained mixture was 

45 concentrated under reduced pressure, purified by chromatography on a silica gel column (ethyl acetate^lPAAwater = 
6/2/1) and then crystallized from ethyl ether, whereby 13 mg (0.02 mmol) of the title compound were obtained as light 
brown crystals (yield: 5.25%). 

m.p. >275°C. 
50 IR(KBr)cm-i: 3160, 1637, 1545, 1474, 1289. 

Example 39 (Compound No. 438) 

1H-2-(2-Benzoylaminothiophen-4-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

55 

Dissolved in 20 m^ of DMF was 0.40 g (1.0 mmol) of 1H-2-(2-nitrothiophen-4-yl)benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride. Using 0.18 g of 10% Pd/G as a catalyst, catalytic hydrogenation was conducted. After 
the Pd/G was filtered off, the resultant mixture was ice-cooled under a nitrogen gas atmosphere, followed by the suc- 
cessive addition of 0.16 m-^ (I.ISmmol; 1.1 equivalents) of triethylamine and 0.13 m-? (1.13 mmol; 1.1 equivalents) of 
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10 



benzoyl chloride. The temperature of the reaction mixture was allowed to rise back to room temperature. 4.5 Hours later, 
the reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a silica 
gel column (ethyl acetate/I PA/water = 6/2/1) and then crystallized from ethyl ether. As inclusion of impurities was con- 
firmed by NMR, the product was purified further by gel filtration ("Sephadex LH-20", methanol) and then crystallized 
from ethyl ether, whereby 24 mg (0.05 mmol) of the title compound were obtained as light brown crystals (yield: 5.0%). 



m.p. 



220-223°C. 



15 



Elemental analysis for C22H20N6SO2 " 3H2O: 


Calculated: 
Found: 


C, 50.52; 
C. 50.70; 


H. 5.20; 
H. 5.02; 


N. 16.07 
N. 16.20 



20 

Example 40 (Compound No. 1617) 

1H-2-[5-(Guanidinoacetyl)aminothiophen-3-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxam- 
ide dihydrochloride 

25 

(Reaction 1) 

1H-2-(5-Nitrothiophen-3-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyi]]carboxamide 

30 Dissolved in 10 m/ of DMF were 0.30 g (1 .1 7 mmol) of 1 H-2-(5-nitrothiophen-3-yl)benzimidazole-5-carboxylic acid 
and 0.31 g (1.15 mmol; 1.0 equivalent) of N,N-bis(2-chloroethyl)-1,4-phenylenediamine hydrochloride. Under a nitrogen 
gas stream, ice-cooling and stirring, 0.49 m£ (3.51 mmol; 3.0 equivalents) of triethylamine and 0.27 m/ (1 .78 mmol; 1 .5 
equivalents) of DECP were added successively The resultant mixture was stirred, as was, for 8 hours and then allowed 
to stand overnight. The mixture was concentrated under reduced pressure and methanol was added to the residue. The 

35 insoluble solid was filtered off. The filtrate was purified by chromatography on a silica gel column (chlorofornfV2-4% 
methanol) and then washed with methanol, whereby 0.1 1 g (0.22 mmol) of the title compound was obtained as brown 
crystals (yield: 19.0%). 

(Reaction 2) 

40 

1H-2-[5-(Guanidinoacetyl)aminothiophen-3-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxam- 

ide dihydrochloride 

Suspended in a mixed solvent of DMF and methanol was 0.10 g (0.20 mmol) of 1H-2-(5-nitrothiophen-3-yl)benz- 
45 jmidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition of 0.22 m^ of 1 N hydro- 
chloric acid. Using 0.05 g of 10% Pd/C (wet) as a catalyst, the reactant was hydrogenated into the corresponding amino 
derivative under normal pressure. To a DMF solution of the amino derivative, 32 ii£ (0.23 mmol; 1.1 equivalents) of 
triethylamine, 93 mg (0.61 mmol; 3.0 equivalents) of guanidinoacetic acid hydrochloride and 0.12 g (0.58 mmol, 2.9 
equivalents) of DCC were successively added under a nitrogen gas stream, ice-cooling and stirring. The temperature 
50 of the thus-obtained mixture was allowed to rise back to room temperature, at which the mixture was stirred for 8 hours 
and then allowed to stand overnight. The resulting solid was filtered off and the filtrate was concentrated under reduced 
pressure. DMF was again added to the residue and the resulting crystals were filtered off. The filtrate was concentrated 
and the residue was subjected to gel filtration ("Sephadex LH-20", methanol). Eluate fractions were added witii 4 N 
hydrochloric acid/dioxane, concentrated and then crystallized from ethanol, whereby 9 mg (0.014 mmol) of the title 
55 compound were obtained as brown crystals (yield: 7.0%). 

m.p. >250°C. 

IR(KBr)cm-i : 3338, 1653, 1517, 1330, 818. 
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Example 41 (Compound No. 505) 

1H-2-[5-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]butyrylamino]thiophen-2-yl]ben 
thyl)]carboxamide hydrochloride 

5 

(Reaction 1) 

Methyl 1 H-2-(5-nitrothiophen-2-yl)benzimidazole-5-carboxylate 

10 Suspended in 25 tr\i of nitrobenzene were 0.50 g (3.18 mmol) of 5-nitro-2-thiophenecarboxyaldehyde and 0.53 g 
(3.19 mmol; 1 .0 equivalent) of methyl 3,4-diaminobenzoate. The resulting mixture was stirred under heat Ibr 28.5 hours 
over an oil bath which was controlled at 1 50''C. The solvent was distilled out and the residue was washed with methanol , 
whereby 0.775 g (2.86 mmol) of the title compound was obtained as ocherous crystals (yield: 89.9%). 

15 m.p. >280**C. 

(Reaction 2) 

1 H-2-(5-Nitrothiophen-2-yl)benzimidazole-5-carboxylic acid 

20 

Suspended in 15 of methanol was 0.57 g (2.22 mmol) of methyl 1H-2-(5-nitrothiophen-2-yl)benzimidazole-5- 
carboxylate, followed by the addition of 1 5 m^ of a 1 N aqueous solution of sodium hydroxide. The resultant mixture was 
stirred at 60°C for 1 hour under heating. The methanol was distilled out under reduced pressure. The remaining aqueous 
solution was acidified with 4 N hydrochloric acid and the resulting crystals were collected by filtration, whereby 0.55 g 
25 (2. 1 4 mmol) of the title compound was obtained as dark brown crystals (yield: 96.3%). 

m.p. >280*'C. 

(Reaction 3) 

30 

1H-2-(5-Nitrothiophen-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

Dissolved in 45 m£ of DMF were 1.5 g (5.83 mmol) of 1H-2-(5-nitrothiophen-2-yl)benzimidazole-5-carboxylic acid, 
followed by the addition of 1 .04 g (6.4 mmol; 1.1 equivalents) of GDI. The resulting mixture was stirred at room temper- 

35 ature under a nitrogen gas atmosphere and 1 hour later, was ice-cooled, to which 0.43 rr\£ (5.8 mmol; 1.0 equivalent) 
of p-aminopropionitrile was added. The temperature of the thus-obtained mixture was allowed to rise back to room 
temperature, at which the mixture was stirred for 30 minutes and then allowed to stand overnight. After completion of 
the reaction was confirmed, the reaction mixture was concentrated under reduced pressure. The residue was purified 
by chromatography on a silica gel column (methylene chloride/4-10% methanol) and then washed with ethyl ether, 

40 whereby 0.53 g (1 .7 mmol) of the title compound was obtained as yellow crystals (yield: 29.3%). 

m.p. 219-222°C. 
(Reaction 4) 

45 

1H-2-(5-Nitrothiophen-2-yl)benzimidazole-5-[N-(2-amidino6thyl)]carboxamide hydrochloride 

Suspended in 15 m^^ of ethanol was 0.52 g (1.68 mmol) of 1H-2-(5-nitrothiophen-2-yl)benzimidazole-5-[N-(2-cya- 
noethyl)]carboxamide, followed by bubbling of hydrogen chloride gas under ice-cooling until saturation for an hour. The 

50 temperature of the thus-obtained mixture was allowed to rise back to room temperature and, after the mixture was stirred 
for 3 hours, the solvent was distilled out under reduced pressure. The residue was washed with ethyl ether and the ethyl 
ether was then poured out. This procedure was repeated twice. The residue was dissolved in 1 5 m^ of ethanol and under 
ice-oooling, ammonia gas was bubbled until saturation (for 2 hours). The temperature of the resulting mixture was allowed 
to rise back to room temperature, at which the mixture was stirred for 1 hour. The solvent was distilled out under reduced 

55 pressure and the residue was washed with ethanol, whereby 0.54 g (1 .49 mmol) of the title compound was obtained as 
yellow crystals (yield: 88.6%). 

m.p. >280°C. 
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(Reaction 5) 

1H-2-(5-Aminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

5 Suspended in a mixed solvent of 5 m£ of DMF and 5 mi of methanol was 0.53 g (1 .46 mmol) of 1 H-2-(5-nitrothiophen- 

2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.22 g of Pd/C as a catalyst, catalytic hydro- 
genation was conducted to convert the reactant into the corresponding amino derivative. This amino derivative was 
provided for use in the next reaction as in other examples. 

10 (Reaction 6) 

1H-2-[5-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]butyrylamino]thiophen-2-yl]benzimidazole-5-[N-(2-amidinoe- 
thyl)]carboxamide hydrochloride 

15 1 H-2-(5-Aminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]cartx)xamide hydrochloride (half the amount of 
the amino derivative obtained from 1 .46 mmol of the nitro derivative; in the form of a solution dissolved in 3 m£ of DMF) 
was ice-cooled under a nitrogen gas atmosphere, to which a solution of 4-[N,N-bis(2-chloroethyl)amino]phenylbutyryl 
chloride - which had been synthesized from 0.25 g (0.82 mmol; 1.1 equivalents) of chlorambucil and 0.49 g (4.1 mmol; 
5.5 equivalents) of thionyl chloride - in 2 m-^ of methylene chloride and 0. 1 0 m-^ (0.72 mmol ; 1 .0 equivalent) of triethylamine 

20 were added successively The temperature of the thus-obtained mixture was allowed to rise back to room temperature, 
at which the mixture was stirred for 5 hours and then allowed to stand overnight. The resultant mixture was concentrated 
under reduced pressure, purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 7/2/1 -> 9/2/1 -> 
12/2/1 ; performed three times in total), and then crystallized from ethyl ether, whereby 27 mg (0.044 mmol) of the title 
compound were obtained as brownish white crystals (yield: 6.0%). 

25 

m.p. >275°C. 

IR(KBr)cm-i: 3220. 2930, 1684, 1541, 1521, 806. 



30 



Elemental analysis for C29H33N7SO2CI2 ■ 2HCI ■ H2O: 


Calculated: 
Found: 


C, 49.37; 
C, 49.69; 


H, 5.29; 
H, 5.29; 


N, 13.90 
N, 13.47 



40 

Example 42 (Compound No. 518) 

1H-2-(5-Formylaminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

45 1H-2-(5-Aminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (half the amount of 
the amino derivative synthesized from 1.46 mmol of the nitro derivative; in the form of a solution dissolved in approx. 3 
m^ of DMF) was ice-cooled under a nitrogen gas atmosphere, to which a solution of formylimidazole - which had been 
synthesized by adding 0.14 m^ (3.71 mmol; 5 equivalents) of formic acid to a solution of 0.59 g (3.63 mmol; 5 equivalents) 
of CD I in 8 m^ of THF and then stirring the resultant mixture for 2 hours) - in 8 m^^ of THF was added dropwise. The 

50 temperature of the thus-obtained mixture was allowed to rise back to room temperature, at which the mixture was stirred 
for 8.5 hours and then allowed to stand overnight. The resultant mixture was concentrated under reduced pressure. The 
residue was purified by chromatography on a silica gel column (ethyl acetate/IP/Vwater = 7/2/1 ; performed three times) 
and then crystallized from ethyl acetate/lPA, whereby 10 mg (0.025 mmol) of the title compound were obtained as brown 
powder (amorphous) (yield: 3.4%). 

55 
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Example 43 (Compound No. 3024) 

1 H-2-(5-Nitrofuran-2-yl)benzimiclazole-5-carboxylic acid 

5 Suspended in 25 m-^ of nitrobenzene were 0.50 g (3.54 mmol) of 5-nitrofurfural and 0.56 g (3.57 mmol; 1 .0 equivalent) 

of 3,4-diaminobenzoic acid (97%), followed by stirring under heat for 20 hours over an oil bath which was controlled at 
150°C. The thus-obtained mixture was ice-cooled and the resulting crystals were collected by filtration, whereby 0.64 g 
(2.32 mmol) of the title compound was obtained as dark brown crystals. Further, the filtrate was concentrated and washed 
with methylene chloride, whereby 0.89 g (3.28 mmol) of the title compound was obtained (yield: 92.7%). 

10 

m.p. >280°C. 
Example 44 (Compound No. 672) 
15 1 H-2-(5-Benzoylaminopyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 
(Reaction 1) 

1 H-2-(5-Nitropyrrol-2-yl)benzimidazole-5-carboxylic acid 

20 

A solution of 1 .03 g (7.35 mmol) of 5-nitropyrrol-2-aldehyde and 1.12 g (7.35 mmol) of 3,4-diaminobenzoic acid in 
50 m£ of nitrobenzene was heated at 150°C for 6 hours. After completion of the reaction, the resulting crystals were 
collected by filtration and washed with I PA. They were recrystallized from DMF-water, whereby 1 .28 g of the title com- 
pound were obtained as green crystals (yield: 64%). 

25 

m.p. >300°C. 

IR(KBr)cm-i: 3269. 2835, 1665, 1493, 1458, 1350, 1306, 1254, 1137. 
(Reaction 2) 

30 

1H-2-(5-Nitro-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

GDI (566 mg; 3.49 mmol) was added to a solution of 633 mg (2.33 mmol) of 1 H-2-(5-nitropyrrol-2-yl)benzimidazole- 
5-carboxylic acid in 1 9 m^ of DMF, followed by stirring at room temperature for 30 minutes. After crystals were sufficiently 
35 precipitated and full consumption of the raw materials was confirmed by TLC, 489 mg (6.98 mmol) of 3-aminopropionitrile 
were added dropwise. The resulting mixture was stirred at room temperature for 30 minutes until the crystals were 
dissolved. After completion of the reaction, the reaction mixture was concentrated and IRA was added. The precipitated 
crystals were collected and then recrystallized from DMF-water, whereby 608 mg of the title compound were obtained 
as ocherous crystals (yield: 80%). 

40 

m.p. 268-270°C. 

IR(KBr)cm-i: 3359, 2252, 1630, 1545, 1351, 1305. 
(Reaction 3) 

45 

1H-2-(5-Nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

A suspension of 771 mg (2.38 mmol) of 1H-2-(5-nitro-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]car- 
boxamide in 54 m£ of ethanol was saturated with hydrogen chloride gas under ice-cooling. The resultant mixture was 

50 stin-ed at room temperature for 1 hour. After excess hydrogen chloride gas purged with nitrogen gas, the mixture was 
concentrated and the residue was washed with ethyl ether. The residue was again suspended in 23 m^ of a 1 :1 mixed 
solvent of methanol and ethanol, followed by saturated with ammonia gas. As a result, crystals were precipitated sub- 
sequent to initial dissolution of the residue. After nitrogen gas was bubbled to purge excess ammonia gas, crystals were 
collected by filtration and then washed with IRA, whereby 812 mg of the title compound were obtained as pale yellow 

55 crystals (yield: 90%). 

m.p. 299-300**C. 

IR(KBr)cm-i: 3363, 1702, 1636, 1545, 1452, 1405, 1349, 1236, 1193. 
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(Reaction 4) 

1H-2-(5-Benzoylaminopyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxam hydrochloride 

5 A solution of 153 mg (0.405 mmol) of 1 H-2-(5-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide 

hydrochloride in 4.6 n\£ of DMF was catalytically hydrogenated using 76.9 mg of 10% Pd/C as a catalyst, so that the 
reactant was reduced into the corresponding amino compound. The Pd/C was filtered off. To the filtrate, 56.9 mg (0.405 
mmol) of benzoyl chloride were added dropwise at -78°C under a nitrogen gas atmosphere, followed by stirring for 30 
minutes. The reaction mixture was concentrated and the residue was subjected to chromatography on a silica gel column 

10 (ethyl acetate/I PA/water = 6^1), whereby 56.4 mg of the title compound were obtained (yield: 31%). 

m.p. 195-200°C. 

IR(KBr)cm-i: 3316, 1687, 1638, 1555, 1432, 1307. 

15 Example 45 (Compound No. 671) 

1H-2-(5-Formylaminopyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

A solution of 102 mg (0.270 mmol) of 1H-2-(5-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide 
20 hydrochloride in 3. 1 m£ of DMF was catalytically hydrogenated using 1 0% Pd/C as a catalyst, so that the reactant was 
reduced into the corresponding amino compound. The Pd/C was filtered off. Added dropwise at -40°C to the filtrate 
under a nitrogen gas atmosphere was a THF solution of N-formylimidazole, which THF solution had been prepared by 
adding 24.9 mg (0.54 mmol) of 98-100% formic acid dropwise at room temperature to a solution of 87.6 m^ (0.54 mmol) 
of CD I in 2.6 m^ of THF and then stirring the resultant mixture for 1 5 minutes. After the thus-obtained mixture was stirred 
25 at room temperature for 15 minutes, the reaction mixture was concentrated and then subjected to flush column chro- 
matography (ethyl acetate/I PA/water = 6/2/1), whereby 7.2 mg of the title compound were obtained (yield: 7.1%). 

m.p. 1 75-1 85°C (dec). 

IR(KBr)cm-i: 3406, 1671, 1630, 1561, 1438, 1319. 

30 

Example 46 (Compound No. 665) 

1H-2-[5-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]butyrylamino]pyrrol-2-yl]benzimidazole-5-[N-(2-amidinoethyl)]car^ 
boxamide hydrochloride 

35 

A solution of 1 1 1 mg (0.294 mmol) of 1 H-2-(5-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide 
hydrochloride in 3.3 m£ of DMF was catalytically hydrogenated using 55.8 mg of 10% Pd/C as a catalyst, so that the 
reactant was reduced into the corresponding amino compound. The Pd/C was filtered off. Added dropwise at -78°C to 
the filtrate under a nitrogen gas atmosphere was a 1 ,2-dichloroethane solution of 4-[4-[N, N-bis(2-chloroethyl)amino]phe- 

40 nyljbutyryl chloride, which 1 ,2-dichloroethane solution had been prepared by adding 1 53 mg (1 .20 mmol) of oxalyl chlo- 
ride dropwise at -20°C to a solution of 122 mg (0.401 mmol) of chlorambucil in 6.1 m^ of 1 ,2-dichloroethane, stirring the 
resultant mixture overnight at room temperature, concentrating the resultant mixture into dryness and then dissolving 
the thus-obtained oil in 1 .0 w£ of 1 ,2-dichloroethane. The thus-obtained mixture was stirred for 30 minutes. After com- 
pletion of the reaction, the reaction mixture was concentrated and the residue was subjected to flush column chroma- 

45 tography (ethyl acetate/I PA/water = 6/2/1), whereby 45.6 mg of the title compound were obtained (yield: 24%). 

m.p. 1 50-1 56°C (dec). 

IR(KBr)cm-i: 3269, 3133, 1655, 1557, 1519, 1438, 1313, 1044. 

50 



55 
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Example 47 (Compound No. 1592) 

1H-2-[4-(Guanidinoacetyl)amino-1-methylpyrrol-2-yl]benzimidazole-5-[N-[3-[N-[4^^ 
nyl]carboxamido]propyl]]carboxamide hydrochloride 

(Reaction 1) 

4-[[1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole]-5-carboxamido]butyric acid 

Suspended in 1 0 m/ of DMF was 0.30 g (1 .05 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic 
acid, followed by the addition of 0.25 g (1.54 mmol; 1.5 equivalents) of GDI under a nitrogen gas stream. The thus- 
obtained mixture was stirred, as was, at room temperature for 1.5 hours. The mixture was ice-cooled, to which 0.13 g 
(1 .26 mmol; 1 .2 equivalents) of y-aminobutyric acid was added. The temperature of the mixture was allowed to rise back 
to room temperature , at which the mixture was stirred for 6.5 hours and then allowed to stand overnight. The mixture 
was concentrated under reduced pressure and methanol was added to the residue. The resulting crystals were collected 
by filtration, whereby 0.29 g (0.78 mmol) of the title compound was obtained as yellow crystals (yield: 74.4%). 

(Reaction 2) 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]carboxamido]pro- 
pyl]]carboxamide 

Dissolved in 10 tn£ of DMF were 0.24 g (0.65 mmol) of 4-[[1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole]-5-car- 
boxamido]butyric acid and 0.19 g (0.70 mmol; 1.08 equivalents) of 4-[N,N-bis(2-chloroethyl)]phenylenediamine hydro- 
chloride. The resultant mixture was stirred under a nitrogen gas stream and ice-cooling. Successively added were 0.27 
m^ (1.94 mmol; 3.0 equivalents) of triethylamine and 0.15 m^ (0.99 mmol; 1 .5 equivalents) of DECR The temperature 
of the thus-obtained mixture was allowed to rise back to room temperature, at which the mixture was stirred for 5 hours 
and then allowed to stand overnight. The resulting mixture was concentrated under reduced pressure and the residue 
was crystallized from methanol, whereby 0.26 g (0.45 mmol) of the title compound was obtained as pale yellow crystals 
(yield: 69.3%). 

(Reaction 3) 

1H-2-[4-(Guanidinoacetyl)amino-1-methylpyrrol-2-yl]benzimidazole-5-[N-[3-[N-[4-[N,N-bis(2-chloroethyl)amino]phe- 
nyl]carboxamido]propyl]]carboxamide hydrochloride 

Using 10% Pd/C (wet) as a catalyst, 0.25 g (0.43 mmol) of 1 H-2-(1 -methyl -4-nitropyrrol-2-yl)benzimidazol e-5-[N-[3- 
[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]carboxamido]propyl]]carboxamide was hydrolyzed into the corresponding 
amino derivative under normal pressure. A DMF solution of the amino derivative was stirred under a nitrogen gas stream 
and ice-cooling, to which 68 \i£ (0.49 mmol; 1.1 equivalents) of triethylamine, 0.20 g (1.30 mmol; 3.0 equivalents) of 
guanidinoacetic acid hydrochloride and 0.27 g (1 .31 mmol; 3.0 equivalents) of DCC were added successively The tem- 
perature of the thus-obtained mixture was allowed to rise back to room temperature, at which the mixture was stirred 
for 4 hours and then allowed to stand overnight. The mixture was concentrated under reduced pressure. The residue 
was subjected to gel filtration ("Sephadex LH-20", methanol), purified further by chromatography on a silica gel column 
(ethyl acetate/IPA/water = 6/2/1) and then crystallized from IRA, whereby 88 mg (0.127 mmol) of the title compound were 
obtained as white crystals (yield: 29.6%). 

IR(KBr)cm-i: 3317, 1655, 1542, 1518, 1248 
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5 


Elemental analysis for C30H36N10O3CI2 ■ HCI ■ 3H2O ■ 0.5IPA: 




Calculated: 


C, 48.75; 


H, 6.10; 


N, 18.05; 


CI, 13.70 




Found: 


C, 48.79, 


H, 5.82; 


N, 17.67; 


CI, 13.67 



10 



Example 48 (Compound No. 1017) 

15 1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloro^ 
nyi]]carboxamide dihydrochloride 

(Reaction 1) 

20 4-[N,N-Bis(2-hydroxyethyl)amino]-3-chloro-nitrobenzene 

Dissolved in 8 of DMSO were 10.0 g (57.0 mmol) of 3-chloro-4-fluronitrobenzene and 8.6 g (82 mmol) of dieth- 
anolamine. The thus-obtained mixture was stirred under heat for 2 hours at 140°C, followed by extraction with ethyl 
acetate. The solvent was distilled out under reduced pressure, whereby 9.5 g of the title compound were obtained as a 
25 yellow oil (yield: 64%). 

(Reaction 2) 

4-[N,N-Bis(2-chloroethyl)amino]-3-chloro-nitrobenzene 

30 

Thionyl chloride (6 m^; 82 mmol) was added to a solution of 4.2 g (16.1 mmol) of 4-[N,N-bis(2-hydroxyethyl)]amino- 
3-chloronitrobenzene in 60 m^ of 1 ,2-dichloroethane. The thus-obtained mixture was stirred under heat for 1 hour at 
80*'C and the solvent was then distilled out under reduced pressure, whereby 4.0 g of the title compound were obtained 
as a yellow oil (yield: 83%). 

35 

(Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbo 

40 Dissolved in 1 0 m^ of DMF were 200 mg (0.7 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic 
acid and 3-chloro-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride which had been obtained by catalytically hydro- 
genating 230 mg (0.49 mmol) of 4-[N,N-bis(2-chloroethyl)amino]-3-chloro-nitrobenzene in 20 m^ of methanol while using 
100 mg of 10% Pd/C as a catalyst. The thus-obtained solution was cooled to 0*^0. Under a nitrogen gas atmosphere, 
were added 117^^ (0.84 mmol) of triethylamine and then 1 27 |ul^ (0.84 mmol) of DECR The resultant mixture was stirred, 

45 as was, for 40 minutes. The mixture was stirred further for 1 hour at room temperature and then allowed to stand overnight. 
The solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column 
(ethyl acetate/n-hexane = 1/1), whereby 210 mg of the title compound were obtained as yellow powder (yield: 51%). 

(Reaction 4) 

50 

1H-2-[l-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloroethyl)ami 
nyl]]carboxamide dihydrochloride 

Dissolved in 10 m^ of a 1:1 mixed solvent of DMF and methanol were 200 mg (0.37 mmol) of 1H-2-(1-methyl-4- 
55 nitropyrrol-2-yl)benzimidazole-5-[N-[3-chloro-4-[N, N-bis(2-chloroethyl)amino]phenyl]]carboxamide in a reactor, followed 
by the addition of 200 mg of 1 0% Pd/G and 420 |uii of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with hydrogen gas and the mixture was stirred at room temperature for 2 hours. After the Pd/C was filtered 
off, the filtrate was concentrated and the resultant concentrate was dissolved in DMF to form a DMF solution. To the 
solution, 62 \i£ (0.45 mnx)l) of triethylamine, 172 mg (1.12 mmol) of guanidlnoacetic acid hydrochloride and 231 mg 
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(1.12 mmol) of DCC were successively added under ice-cooling. The thus-obtained mixture was stirred at room tem- 
perature for 1 hour and then allowed to stand overnight. After the resulting white precipitate was filtered off, the solvent 
was distilled out under reduced pressure. A 4 N hydrochloric acid/dioxane solution was added to the residue, followed 
by concentration under reduced pressure. The residue was washed with IPA. Yellow powder so obtained was washed 
5 further with ethanol, whereby 100 mg of the title compound were obtained as yellow powder (yield: 42%). 

I R(KBr)cm-i : 3151.1 654, 1 500, 1 397, 1 061 , 824 
Example 49 (Compound No. 1021) 

w 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-fluoro-4-[N,N-bis(2-chloroethyl)amino]phe- 
nyljcarboxamide hydrochloride 

Dissolved in a mixed solvent of 10 m-^ of DMF and 10 m^ of methanol were 150 mg (0.29 mmol) of 1H-2-(1 -methyl - 
15 4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-fluoro4-[N,N-bis(2-chloroethyl)amino]phenyl]cartx)xamide, followed by the 
addition of 200 mg of 10% Pd/C and 300 of 1 N hydrochloric acid under a nitrogen gas atmosphere. Hydrogenation 
was then conducted at room temperature under normal pressure. After the Pd/C was filtered off, the filtrate was con- 
centrated and the resultant concentrate was dissolved in DMF to form a DMF solution. To the solution, 49 \il (0.29 mmol) 
of triethylamine, 133 mg (0.87 mmol) of guanidinoacetic acid hydrochloride and 180 mg (0.87 mmol) of DCC were 
20 successively added under ice-cooling. Subsequent to the reaction, the reaction mixture was filtered and the filtrate was 
concentrated. The brown syrupy residue was subjected to chromatography on a gel filtration column ("Sephadex LH- 
20", methanol). Fluorescent fractions were collected and concentrated, followed by the addition of 4 N hydrochloric 
acid/dioxane. The resulting mixture was concentrated again. The concentrate was washed with methanol, whereby 76.5 
mg of the title compound were obtained as yellow powder (yield: 40%). 

25 





Elemental analysis for C26H28Cl2FNg02 ' 2HCI: 


30 


Calculated: 


C, 47.22, 


H, 4.57; 


N, 19.06 




Found: 


C, 47.60, 


H, 4.53; 


N, 18.81 



35 

Example 50 (Compound No. 1013) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-cyano-4-[N,N-bis(2-chloroethyl)amino]phe- 
nyl]]carboxamide di hydrochloride 

40 

(Reaction 1) 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-cyano-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

45 Dissolved in 5 m-^ of DMF were 1 05 mg (0.37 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic 
acid and 3-cyano-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride which had been obtained by hydrogenating a 
solution of 104 mg (0.36 mmol) of 2-[N,N-bis(2-chloroethyl)amino]-5-nitrobenzonitrile in 10 vr\£ of methanol while using 
100 mg of 10% Pd/C. The thus-obtained solution was cooled to O'^C. Under a nitrogen gas atmosphere, were added 61 
\i£ (0.44 mmol) of triethylamine and then 67 \i£ (0.44 mmol) of DECP. The resultant mixture was stirred, as was, for 30 

50 minutes. After the mixture was stirred at room temperature for additional 2 hours, the solvent was distilled out under 
reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/methanol = 10/1), 
whereby 61 mg of the title compound were obtained as yellow powder (yield: 32%). 



55 
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(Reaction 2) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-c^^ 
nyl]]carboxamide di hydrochloride 

5 

Dissolved in 10 m-^ of a 1:1 mixed solvent of DMF and methanol were 56 mg (0.11 mmol) of 1H-2-(1-methyl-4- 
nitropyrrol-2-yl)benzlmidazole-5-[N-[3-cyano-4-[N,N-bis(2-chloroethyl)amjno]phenyl]]carboxamide in a reactor, followed 
by the addition of 50 mg of 10% Pd/C and 128 \i£ (1.2 equivalents) of 1 N hydrochloric acid under a nitrogen gas 
atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the 

10 Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 18 (0.13 mmol) of triethyl- 
amine, 50 mg (0.33 mmol) of guanidinoacetic acid hydrochloride and 70 mg (0.34 mmol) of DCC were successively 
added under ice-cooling. The resultant mixture was stirred at room temperature for 1 hour and then allowed to stand 
overnight. The resulting white precipitate was filtered off and the solvent was distilled out under reduced pressure. The 
residue was dissolved in methanol and purified by gel filtration ("Sephadex LH-20", methanol). After the solvent was 

15 distilled out under reduced pressure, a 4 N hydrochloric acid/dioxane solution was added. The thus-obtained mixture 
was concentrated again under reduced pressure. The residue was dissolved in methanol, to which ethyl acetate was 
added to conduct reprecipitation, whereby 27 mg of the title compound were obtained as white powder (yield: 38%). 

IR(KBr)cm-i: 3146, 2216, 1656, 1506, 1399, 1059, 823 

20 

Example 51 (Compound No. 1596) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]-2-morpho- 
nylcarboxamido]phenyl]carboxamide hydrochloride 

25 

(Reaction 1) 

N-(2-Nitro-5-chlorobenzoyl)morpholine 

30 Dissolved in 20 m£ of thionyl chloride were 5.0 g (24.8 mmol) of 2-nitro-5-chlorobenzoic acid, followed by heating 
for 1.5 hours under reflux. After the reaction, the reaction mixture was concentrated and the residue was dissolved in 
10 m-^ of acetone. The thus-obtained solution was added dropwise to a solution of 4.7 rr\£ (62 mmol) of morpholine in 
20 m^ of acetone, followed by stirring at room temperature for 2 hours. Subsequent to the reaction, the reaction mixture 
was concentrated and then extracted with ethyl acetate. The ethyl acetate layer was dried and then concentrated. The 

35 residue was recrystallized from ethyl acetate/n-hexane, whereby 5.64 g of the title compound were obtained as white 
powder (yield: 84%). 

(Reaction 2) 

40 N-[2-Nitro-5-[N,N-bis(2-hydroxyethyl)amino]chlorobenzoyl]morpholine 

Dissolved in 4 m£ of DMSO were 1 .0 g (3.69 mmol) of N-(2-nitro-5-chlorobenzoyl)morpholine and 1 . 1 6 g (1 1 mmol) 
of diethanolamine. The resulting mixture was stirred under heat at MO^'C for 3 hours. After the reaction, the reaction 
mixture was concentrated and the resulting yellow syrup was purified by chromatography on a silica gel column (chlo- 
45 rofornVmethanol = 10/1), whereby 667 mg of the title compound were obtained as yellow powder (yield: 53.5%). 

(Reaction 3) 

N-[2-Nitro-5-[N,N-bis(2-chloroethyl)amino]benzoyl]morpholine 

50 

Dissolved in 5 m^ of DMF were 500 mg (1.5 mmol) of N-[2-nitro-5-[N,N-bis(2-hydroxyethyl)amino]benzoyl]morpho- 
line, followed by the dropwise addition of 414 mg (3.6 mmol) of methanesulfonyl chloride under ice-cooling. The thus- 
obtained mixture was stirred under heat at 70^0 for 1 hour. After the reaction, the reaction mixture was concentrated 
and the residue was purified by chromatography on a silica gel column (chloroform), whereby 539 mg of the title com- 
55 pound were obtained as yellow powder (yield: 81%). 
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(Reaction 4) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)am 
nyl]carboxamide 

5 

Dissolved in 10 m-^ of THF were 200 mg (0.56 mmol) of N-[2-nitro-5-[N,N-bis(2-chloroethyl)amino]benzoyl]morpho- 
llne, followed by the addition of 200 mg of 10% Pd/C under a nitrogen gas atmosphere. 4 N Hydrochloric acid (140 
was added, followed by hydrogenation at room temperature under normal pressure. After the Pd/C was filtered off, the 
filtrate was concentrated. The concentrate was added with 1 60 mg (0.56 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)ben- 
10 zimidazole-5-carboxylic acid, followed by the successive addition of 120 ii£ (0.84 mmol)of DECP and 210 (1 .5 mmol) 
of triethylamine. The thus-obtained mixture was allowed to stand overnight. After the reaction, the reaction mixture was 
concentrated and the resulting black brown syrup was purified by chromatography on a silica gel column (chloroform 
chloroform + 2% methanol), whereby 100 mg of the title compound were obtained as yellow powder (yield: 31%). 

15 (Reaction 5) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]-2-mor^^^ 
nylcarboxamido]phenyl]carboxamide hydrochloride 

20 Dissolved in a mixed solvent of 1 0 of DMF and 1 0 m^ of methanol were 1 00 mg (0. 1 7 mmol) of 1 H-2-(1 -methyl- 

4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]-2-morpholinylcarboxamido]phenyl]carboxam- 
ide, followed by the addition of 100 mg of 1 0% Pd/C and 1 80 |ul^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
Hydrogenation was then conducted at room temperature under normal pressure. After the Pd/C was filtered off, the 
filtrate was concentrated to form a DMF solution. To the solution, 28 [i£ (0.1 7 mmol) of triethylamine, 77 mg (0.50 mmol) 
25 of guanidinoacetic acid hydrochloride and 103 mg (0.5 mmol) of DCC were successively added under ice-cooling. The 
thus-obtained mixture was allowed to stand overnight. Subsequent to the reaction, the reaction mixture was filtered and 
the filtrate was concentrated. The resulting brown syrupy residue was subjected to chromatography on a gel filtration 
column ("Sephadex LH-20", methanol). 4 N Hydrochloric acid/dioxane was added, followed by concentration again. The 
residue was washed with methanol, whereby 25 mg of the title compound were obtained as yellow powder (yield: 20%). 

30 

Example 52 (Compound No. 1042) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[2-[N-[(N,N-dimethylamino)ethyl]carboxam- 
ido]-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide dihydrochloride 

35 

(Reaction 1) 

N-[(N,N-Dimethylamino)ethyl]-2-chloro-5-nitrobenzamide 

40 A solution of 1 0 g (0.050 mmol) of 2-chloro-5-nitrobenzoic acid in 60 m^ of THF was cooled over an ice bath, followed 
by the addition of 10 g (0.064 mmol) of CDI. The thus-obtained mixture was stirred at room temperature for 1 hour. To 
the solution, 12 m^ (0.11 mmol) of N,N-dimethylethylenediamine were added dropwise, followed by stirring at room 
temperature for 3 hours. After the solvent was distilled out, the residue was dissolved in ethyl acetate. After the solution 
so obtained was washed with a 10% aqueous solution of sodium hydrogencarbonate, magnesium sulfate was added to 

45 the solution to dry the same. The ethyl acetate was distilled out under reduced pressure and the residue was purified 
by chromatography on a silica gel column (ethyl acetate), whereby 1 0 g of the title compound were obtained as a colorless 
oil (yield: 74%). 

(Reaction 2) 

50 

N-[(N,N-Dimethylamino)ethyl]-2-[N,N-bis(2-hydroxyethyl)amino]-5-nitrobenzamide 

Diethanolamine (5 g; 48.6 mmol) was added to a solution of 5 g (18.4 mmol) of N-[(N,N-dimethylamino)ethyl]-2- 
chloro-5-nitrobenzamide in 10 mi of DMSO, followed by stirring at 150°C for 3.5 hours. After the resulting mixture was 
55 cooled to room temperature, it was extracted with ethyl acetate. Magnesium sulfate was added to the extract to dry the 
same, and the solvent was then distilled out under reduced pressure. The residue was purified by chromatography on 
a silica gel column (ethyl acetate/methanol = 1/0 ^ 1/1), whereby 2.6 g of the title compound were obtained as a colorless 
oil (yield: 38%). 
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(Reaction 3) 

N-[(N,N-Dimethylamino)elhyl]-2-[N,N-bis(2-chloroethyl)amino]-5-nitrobenzamide 

Triethylamine (4.5 m/; 32 mmol) was added to a solution oi 2.6 g (0.76 mmol) of N-[(N,N-dimethylamino)ethyl]-2- 
[N,N-bis(2-hydroxyethyl)amino]-5-nitrobenzamide in 20 of methylene chloride, followed by cooling over an ice bath. 
The thus-obtained solution was added with 1 .8 mi (23 mmol) of mesyl chloride, followed by stirring at room temperature 
for 3 hours. After the reaction mixture was washed with a saturated aqueous solution of sodium hydrogencarbonate, 
magnesium sulfate was added to the organic layer to dry the same. The solvent was distilled out under reduced pressure. 
The residue was dissolved in 10 m/ of DMF, to which 5 g of sodium chloride were added. The resulting mixture was 
then stirred at 1 SO^'C for 30 minutes. After the thus-obtained mixture was cooled to room temperature, the sodium chloride 
was filtered off and the solvent was distilled out under reduced pressure. The residue was purified by chromatography 
on a silica gel column (chlorolbrmymethanol = 10/1), whereby 0.95 g of the title compound was obtained as yellow powder 
(yield: 33%). 

(Reaction 4) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-[N-[(N,N-dimethylamino)ethyl]carboxamido]-4-[N,N-bis(2-ch^^^ 
roethyl)amino]phenyl]]carboxamide 

Dissolved in 1 0 m^ of DMF were 500 mg (1 .8 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic 
acid and 2-[N-[(N,N-dimethylamino)ethyl]carboxamido]-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride which had 
been obtained by catalytically hydrogenating 200 mg (0.53 mmol) of N-[(N,N-dimethylamino)ethyl]-5-[N,N-bis(2-chlo- 
roethyl)amino]-2-nitrobenzamide in 10 m^ of methanol. The thus-obtained solution was cooled to O^'C. Added under a 
nitrogen gas atmosphere were 241 \xi (1 .8 mmol) of triethylamine and then 265 ii£ (1 .8 mmol) of DECP. The resulting 
mixture was stirred, as was, for 30 minutes. The mixture was stirred further for 1 hour at room temperature and then 
allowed to stand overnight. The solvent was distilled out under reduced pressure and the residue was purified by chro- 
matography on a silica gel column (chloroform^methanol = 1/1), whereby 96 mg of the title compound were obtained as 
yellow powder (yield: 30%). 

(Reaction 5) 

1H-2-(1-Methyl-4-guanidinoacetylaminopyrrol-2-yl)benzimidazole-5-[N-[2-[N-[(N,N-dimethylamino)ethyl]carboxamido]- 
4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide dihydrochloride 

Dissolved in a 1 :1 mixed solvent of DMF and methanol in a reactor were 96 mg (0.16 mmol) of 1H-2-(1-methyl-4- 
nitropyrrol-2-yl)benzimidazole-5-[N-[2-[N-[(N,N-dimethylamino)ethyl]carboxamido]-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide, followed by the addition of 100 mg of 10% Pd/C and 600 of 1 N hydrochloric acid 
under a nitrogen gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature 
for 2 hours. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 26 \i£ 
(0.19 mmol) of triethylamine, 72 mg (0.47 mmol) of guanidinoacetic acid hydrochloride, 97 mg (0.47 mmol) of DCC and 
36 mg (0.24 mmol) of HOBt were successively added under ice-cooling. The thus-obtained mixture was stirred at room 
temperature for 1 hour and then allowed to stand overnight. The resulting white precipitate was filtered off and the solvent 
was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column (ethyl 
acetate/IPA/water = 4^/1), whereby 50 mg of the title compound were obtained as yellow powder (yield: 42%). 

I R(KBr)cm-i : 1 654. 1 525. 1 396, 1 063, 821 
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Example 53 (Compound No. 1584) 

1H-2-[1-Methyl-4-(arginylamino)pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amin 
hydrochloride 

(Reaction 1) 

1H-2-[1-Methyl-4-[[N-t-butoxycarbonyl)arginyl]amino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2 
thyl)amino]phenyl]]carboxamide hydrochloride 

Dissolved in a mixed solvent of 3 m/ of DMF and 3 m£ of methanol was 0.41 g (0.82 mmol) of 1H-2-(1-methyl-4- 
nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bls(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition of 
0.21 m/ of 4 N hydrochloric acid. Using 0. 1 8 g of 1 0% Pd/C as a catalyst, the reactant was converted to the corresponding 
amino derivative by hydrogenation under normal pressure. A DMF solution of the amino derivative was stirred under a 
nitrogen gas stream and ice-cooling, to which 0.12 mf (0.86 mmol; 1 .05 equivalents) of triethylamine, 0.51 g (1 .64 mmol; 
2.0 equivalents) of N-Boc arginine and 0.34 g (1 .65 mmol; 2.0 equivalents) of DCC were added successively. The thus- 
obtained mixture was stirred, as was, for 2 hours and then allowed to stand overnight. The resulting crystals were filtered 
off and the filtrate was concentrated under reduced pressure. The residue was purified by chromatography on a silica 
gel column (ethyl acetate/I PA/water = 7/2/1 and then chloroform/15-20% methanol; performed twice in total) and was 
then crystallized from ether, whereby 80 mg (0.1 1 mmol) of the title compound were obtained as light brown crystals 
(yield: 12.8%). 

(Reaction 2) 

1H-2-[1-Methyl-4-(arginylamino)pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 
hydrochloride 

Dissolved in 4 m£ of ethanol was 1 H-2-[1 -methyl-4-[[N-t-butoxycarbonyl)arginyl]amino]pyrrol-2-yl]benzimidazole-5- 
[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition of 1 m/ of 4 N hydrochloric acid/diox- 
ane. The thus-obtained mixture was stirred at room temperature for 5 hours and then concentrated under reduced 
pressure. The residue was subjected to gel filtration ("Sephadex LH-20", methanol) and then crystallized from ace- 
tonitrile. whereby 50 mg (0.71 mmol) of the title compound were obtained as yellow crystals (yield: 67.6%). 

m.p. >275°C. 

IR(KBr)cm-i: 3384, 1654, 1541, 1518 



Elemental analysis for C29H36N10O2CI2 ■ 2HCI ■ 4.5H2O: 


Calculated: 
Found: 


C, 42.58; 
C, 43.09, 


H, 5.91; 
H, 5.76; 


N, 17.12 
N, 16.84 



Example 54 (Compound No. 1585) 

1H-2-[1-Methyl-4-[(4-benzylpiperazinyl)acetylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide 

In a mixed solvent of 5 m/ of DMF and 5 m/ of methanol, 0.31 g (0.62 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2- 
yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)]amino]phenyl]]carboxamide was dissolved, followed by the addition of 
0.7 m^ of 1 N hydrochloric acid. Using 0.14 g of 10% Pd/C (wet) as a catalyst, the resultant mixture was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A solution of the amino derivative 
in DMF was stirred under a nitrogen gas atmosphere and ice-cooling. To the reaction mixture, 0.1 m^ (0.72 mmol; 1.2 
equivalents) of triethylamine and 2-(4-benzylpiperazino)acetylimidazole, which had been prepared by dissolving 0.47 g 
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of 2-(4-benzylpiperazino)acetic acid (with some impurities) and 0.15 g (0.93 mmol) of GDI in 5 tr\£ of DMF, were added. 
The mixture was stirred for 4 hours and was then allowed to stand overnight as was. The thus-obtained mixture was 
concentrated under reduced pressure and the residue was purified by chromatography on a silica gel column (chloro- 
form/4% methanol). The reaction product was recrystallised from ethyl ether, whereby 0.25 g (0.36 mmol) of the title 
compound was obtained as light red crystals (yield: 58.6%). 

m.p. 185-1 95*^0 (dec). 

I R(KBr)cm"l : 3284, 1 654, 1 51 8, 1 327, 815 



Elemental analysis for C36H40N8O2CI2 " H2O: 


Calculated: 
Found: 


C, 61.27; 
C. 61.14. 


H, 6.00; 
H. 5.75: 


N, 15.88 
N. 15.95 



Example 55 (Compound No. 1576) 

1H-2-[1-Methyl-4-[(piperazinylacetyl)amino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phe- 
nyl]]carboxamide 

In a mixed solvent of 3 m/ of DMF and 3 m^ of methanol, 0.24 g (0.35 mmol) of 1H-2-[1 -methyl -4-[(4-benzylpiper- 
azinyl)acetylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide was sus- 
pended. Using 0.12 g of 10% Pd/G (wet) as a catalyst, catalytic hydrogenation was conducted. Eleven hours later, the 
reaction was terminated even though some raw materials still remained. After Pd/G was filtered off, the filtrate was 
subjected to gel filtration ("Sephadex LH-20", methanol). To the fraction so eluted, 4 N hydrochloric acid/dioxane was 
added, followed by crystallization from ethanol. As the crystals still contained some impurities, they were purified further 
by chromatography on a silica gel column (DMF/toluene = 1/1) and crystallized from ethyl ether, whereby 103 mg (0.17 
mmol) of the title compound were obtained as yellowish white crystals (yield: 49.1%). 

m.p. >250°C. 
IR(KBr)cm-i: 3401. 1654, 1518, 815 



Elemental analysis for G29H34N8O2GI2 ■ 2HGI ■ I.SHsQ ■ I.SEtOH: 


Calculated: 
Found: 


G. 50.01 : 
C, 49.94, 


H. 5.88: 
H, 5.46; 


N. 15.55 
N, 15.62 



Example 56 (Compound No. 1590) 

1H-2-[1-Methyl-4-[(imidazole-2-carboxyl)amino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N45is(2-chloroethyl)amino]phe 
nyl]]carboxamide 

In a mixed solvent of 3 m/ of DMF and 3 m£ of methanol, 0.20 g (0.40 mmol) of 1H-2-(1 -methyl-4-nitropyrrol-2- 
yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide was dissolved, followed by the addition of 
0.5 m^ of 1 N hydrochloric acid. Using 0.10 g of 10% Pd/G (wet) as a catalyst, the resultant mixture was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A solution of the amino derivative 
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in DMF was stirred under a nitrogen gas atmosphere and ice-cooling. To the reaction mixture, 68 ii£ (0.49 mmol; 1.2 
equivalents) of triethylamine, 0.1 1 g (0.98 mmol; 2.5 equivalents) of imidazole-2-carboxylic acid, 59 mg (0.44 mmol; 1 .1 
equivalents) of HOBt and 92 mg (0.45 mmol; 1.1 equivalents) of DCC were added. The temperature of the resultant 
mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4 hours. The reaction mixture 
5 was then allowed to stand overnight. After the solid so obtained was filtered off, the filtrate was concentrated under 
reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/4-8% methanol). 
Eluted fractions were concentrated and the residue was added with 4 N hydrochloric add/dioxane. The resulting solution 
was concentrated and was then crystallized from methanol, whereby 74 mg (0.13 mmol) of the title compound was 
obtained as light brown crystals (yield: 32.7%). 

10 

m.p. >260^C>. 

IR(KBr)cm-1: 3365, 1684. 1592, 1517, 1398, 1329, 818 



15 





Elemental analysis for C27H26N8O2CI2 " 2HCI ■ 2.5H2O: 


20 


Calculated: 


C, 47.45; 


H, 4.87; 


N, 16.40 




Found: 


C, 47.43, 


H, 4.98; 


N, 16.30 



25 

Example 57 (Compound No. 1589) 

1H-2-[1-Methyl-4-[[3-(imidazol-1-yl)propionyl]amino]pyn'ol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
thyl)]amino]phenyl]carboxamide 

30 

In a mixed solvent of 3 m/ of DMF and 3 m/ of methanol, 0.20 g (0.40 mmol) of 1H-2-(1 -methyl-4-nitropyrrol-2- 
yl)benzimidazole-5-[N-[4-[N.N-bis(2-chloroethyl)amino]phenyl]]carboxamide was dissolved, followed by the addition of 
0.50 mi of 1 N hydrochloric acid. Using 0. 1 0 g of 1 0% Pd/C (wet) as a catalyst, the resultant mixture was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A solution of the amino derivative 

35 in DMF was stirred under a nitrogen gas atmosphere and ice-cooling. To the reaction mixture, 75 [i£ (0.54 mmol; 1.3 
equivalents) of triethylamine and a solution of 3-(imidazol-1 -yl)propionylimidazole in DMF, which had been prepared in 
advance by dissolving 0.15 g (0.60 mmol) of 3-(4-benzylpiperazinyl)propionic acid and 0.12 g (0.74 mmol) of CDI in 3 
m£ of DMF and stirring the solution at room temperature for 2.5 hours, were added successively. The temperature of 
the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4.5 hours. The 

40 reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a silica gel 
column (ethyl acetate/I PA/water = 6/2/1) and crystallized from ethyl acetate, whereby 103 mg (0.17 mmol) of the title 
compound were obtained as light brown crystals (yield: 42.5%). 

m.p . >260*'C. 

45 I R(KBr)cm-i : 3287, 1 636, 1 51 8, 1 328, 1 239, 815 



Elemental analysis for C29H30CI2N8O2 " HCI: 


Calculated: 
Found: 


C, 55.29; 
C, 54.94, 


H, 4.96; 
H, 5.07; 


N, 17.79 
N, 17.81 
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Example 58 (Compound No. 1604) 

1 H-2-[1 -Methyl-4-furoylaminopyrrol-2-yl]benzimidazole-5-[N-[3-[N-ethyl, N-(2-chloroet^^^ 
5 (Reaction 1) 

3-Nitroacetanilide 

To 10 g (72 mmol) of 3-nitroaniline, 10 mi (106 mmol) of acetic anhydride were added, followed by stirring. White 
10 crystals were precipitated with exotherm. After stirring for 10 minutes, ice water was poured into the reaction mixture. 
The crystals were dissolved in chloroform, followed by washing successively with 1 N hydrochloric add, a saturated 
aqueous solution of sodium hydrogencarbonate and saturated saline. The organic layer was dried over anhydrous mag- 
nesium sulfate and then the solvent was distilled out under reduced pressure. The residue was washed with ethyl ether, 
whereby 1 1 .6 g of white powder were obtained (yield: 89%). 

15 

(Reaction 2) 
3-Nitro-N-ethylaniline 

20 To a solution of 8 g (44 mmol) of 3-nltroacetanilide in 200 rr\£ of dry THF, a solution of 5.5 m^ (58 mmol) of borane 
dimethyl sulfide complex in 5 m^ of THF was added, followed by stirring at 80°C for 4 hours. To the reaction mixture, 3 
m-^ (32 mmol) of borane dimethyl sulfide complex were further added, followed by stirring at SCC for 3 hours. After 1 N 
hydrochloric acid was added to the reaction mixture until the solution became uniform, the solvent was concentrated 
under reduced pressure. To the residue, a 1 0 N aqueous solution of sodium hydroxide was added, followed by extraction 

25 with chloroform. The extract was washed with saturated saline and then dried over magnesium sulfate. The solvent was 
distilled out under reduced pressure. The residue was purified by chromatography on a column (ethyl acetate/n-hexane 
= 4/1), whereby 6.6 g of the title compound were obtained as brown powder (yield: 89%). 

(Reaction 3) 

30 

3-[[N-Ethyl,N-(2-hydroxyethyl)]amino]nitrobenzene 

In 40 m/ of a 30% aqueous solution of acetic acid, 6.0 g (39. 1 mmol) of 3-(N-ethyl)aminonitrobenzene were dissolved, 
followed by the addition of 1 1 .5 g (261 mmol) of ethylene oxide under a nitrogen gas atmosphere. The resultant mixture 
35 was stinted overnight at room temperature. After completion of the reaction, the reaction mixture was extracted with ethyl 
acetate. The ethyl acetate layer was dried and concentrated, whereby 5.27 g of the title compound were obtained as a 
brown syrup (yield: 64.1%). 

(Reaction 4) 

40 

3-[[N-Ethyl,N-(2-chloroethyl)]amino]nitrobenzene 

In 50 m-^ of benzene, 3.0 g (14.3 mmol) of 3-[[N-ethyl,N-(2-hydroxyethyl)]amino]nitrobenzene were dissolved, fol- 
lowed by the addition of 4.1 g (29.2 mmol) of thionyl chloride. The resultant mixture was stirred at eo^'C for one hour. 
45 After completion of the reaction, the reaction mixture was concentrated and recrystallized from ethyl acetate/n-hexane, 
whereby 3.18 g of the title compound were obtained as yellow powder (yield: 97%). 

(Reaction 5) 

50 3-[N-Ethyl,N-(2-chloroethyl)]aminoaniline 

In 20 m^ of concentrated hydrochloric acid, 640 mg (2.8 mmol) of 3-[[N-ethyl,N-(2-chloroethyl)]ami no] nitrobenzene 
were dissolved, followed by the addition of 2.5 g (1 1 mmol) of thionyl tin chloride dihydrate. The resultant mixture was 
stirred under reflux for 2 hours. After completion of the reaction, ammonia water was added to the reaction mixture, 
55 followed by extraction with ethyl acetate. The ethyl acetate layer was dried and concentrated; whereby a pale yellow 
syrup was obtained. To the syrup, 4 N hydrochloric acid/dioxane was added, whereby 624 mg of the title compound 
were obtained as a yellow syrup (yield: 82%). 
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(Reaction 6) 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-[[N-ethyl,N-(2-chloroethyl)]amin 

5 In 30 of DMF, 658 mg (2.3 mmol) of 1H-2-(1 -methyl -4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid and 624 

mg (2.3 mmol) of 3-[N-ethyl,N-(2-chloroethyl)]aminoaniline were dissolved. Under ice cooling, 530 \ii (3.5 mmol) of 
DECP and 960 \i£ (6.9 mmol) of triethylamine were added to the resultant solution by using a syringe. After ice cooling 
for two hours, the reaction mixture was allowed to stand overnight at room temperature. After completion of the reaction, 
the reaction mixture was concentrated and the dark brown residue in the form of syrup was purified by chromatography 

10 on a silica gel column (chloroform 2% methanol/chloroform). Relevant fractions were collected and concentrated, 
whereby 428 mg of the title compound were obtained as yellow powder (yield: 40%). 

(Reaction 7) 

15 1H-2-(1-Methyl-4-furoylaminopyrrolyl-2-yl)benzimidazole-5-[N-[3-[[N-ethyl,N-(2-chloroethyO]amino]phenyl]]car^ 
ide 

In 10 mi of DMF and 10 m/ of methanol, 200 mg (0.43 mmol) of 1H-2-(1 -methyl -4-nitropyrrol-2-yl)benzimidazol e- 
5-[N-[3-[[N-ethyl,N-(2-chloroethyl)]amino]phenyl]]carboxamide were dissolved. To the resultant solution, 250 mgof 10% 

20 Pd/C and 500 jut^ of 1 N hydrochloric acid were added under a nitrogen stream, followed by hydrogenation at ordinary 
temperature under normal pressure. After Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To 
the solution, 120 \x£ of triethylamine and a solution of 56.2 mg (0.43 mmol) of furoyi chloride in methylene chloride were 
added successively under ice cooling. The resultant solution was allowed to stand overnight. After completion of the 
reaction, the reaction mixture was concentrated. The dark brown residue in the form of syrup was purified by chroma- 

25 tography on a silica gel column (chloroform/methanol = 30/1), whereby 149 mg of the title compound were obtained as 
white powder (yield: 66%). 



30 


Elemental analysis for C28H27CIN6O3 ■ I .5H2O: 




Calculated: 


C, 60.27; 


H, 5.42; 


N, 15.06 




Found: 


C, 60.51, 


H, 5.12; 


N, 15.41 



35 



Example 59 (Compound No. 1480) 

40 1H-2-[1-Methyl-4-(2-pyrrolcarboxamido)pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]car- 
boxamide hydrochloride 

To a solution of 40 mg (0.36 mmol) of 2-pyrrolecarboxylic acid in 10 m^ of benzene, 0.1 m/ (1 .4 mmol) of thionyl 
chloride was added in a reactor, followed by stirring under heat at lOO^'C for 2 hours. After the solvent was distilled out 

45 under reduced pressure, a small amount of benzene was added to the residue. Distillation was repeated twice under 
reduced pressure. The acid chloride so obtained was immediately provided for use in the next reaction. In 10 mi of a 
1:1 mixed solvent of DMF and methanol, 150 mg (0.30 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N- 
[4-[N,N-bis(2-chloroethyl)]amino]phenyl]]carboxamide were dissolved, followed by the addition of 150 mg of 10% Pd/C 
and 360 \ii of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor was purged with a hydrogen gas, 

50 followed by stirring at room temperature for 2 hours. After Pd/C was filtered off, the filtrate was concentrated to form a 
DMF solution. To the solution, 62 jui (0.45 mmol) of triethylamine and 2-pyrrolecarboxylic acid chloride, which had been 
synthesized in advance, were successively added. The resultant mixture was stirred at room temperature for one hour. 
The reaction mixture was added with 5 m£ of methanol and was then allowed to stand overnight. The solvent was distilled 
out under reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/methanol 

55 = 95/5), whereby 50 mg of the title compound were obtained as white powder (yield: 30%). 

IR(KBr)cm"i: 3148, 1636, 1518, 1419, 812. 756 
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Example 60 (Compound No. 1520) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-c 
nyl]]carboxamide 

5 

In a mixed solvent of 3 m£ of DMF and 3 m£ of methanol, 0.20 g (0.40 mmol) of 1H-2-(1 -methyl-4-nitropyrrol-2- 
yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved, followed by the addition of 
0.45 m-^ of 1 N hydrochloric acid. Using 0.10 g of 10% Pd/C (wet) as a catalyst, hydrogenation was conducted under 
normal pressure to obtain the corresponding amino derivative. A solution of the amino derivative in DMF was stirred 

10 under a nitrogen gas stream and ice cooling. To the reaction mixture, 67 \l£ (0.48 mmol; 1 .2 equivalents) of triethylamine 
and a DMF solution of 3-(methylthio)propionylimidazole, which had been prepared by dissolving 0.06 g (0.50 mmol; 1 .2 
equivalents) of 3-(methylthio)propionic acid and 95 mg (0.59 mmol; 1 .4 equivalents) of GDI in 3 m^ of DMF, were added. 
The temperature of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred 
for 4 hours. The reaction mixture was then allowed to stand overnight, followed by concentration under reduced pressure. 

15 The residue was purified by chromatography on a silica gel column (chlorofornV4% methanol) and crystallized from ethyl 
acetate-ethyl ether, whereby 164 mg (0.29 mmol) of the title compound were obtained as light brown crystals (yield: 
71.6%). 

IR(KBr)cm-i: 3275, 1642, 1518, 1327, 813 

20 



Elemental analysis for C27H30CI2N6O2S: 


Calculated: 
Found: 


C, 56.54; 
C, 56.12, 


H, 5.22; 
H, 5.22; 


N, 14.30 
N, 14.30, 


CI: 12.30 
CI: 12.30 



Example 61 (Compound No. 1527) 

35 1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide 

In 1 0 m^ of a 1 :1 mixed solvent of DMF and methanol, 201 mg (0.38 mmol) of 1 H-2-[1 -methyl-4-nitropyrrol-2-yl]ben- 
zimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved in a reactor, followed by 

40 the addition of 200 mg of 10% Pd/C and 412 ii-^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered off, the 
filtrate was concentrated to form a DMF solution. To the solution, 78 \i£ (0.56 mmol) of triethylamine and a solution of 
an active intermediate, which had been prepared in advance by reacting 135 mg (1 .12 mmol) of 3-(methylthio)propionic 
acid with 182 mg (1.12 mmol) of GDI, in 5 m£ of DMF were added and the resultant mixture was allowed to stand 

45 overnight. The solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography 
on a silica gel column (chloroform/methanol = 96/4). Further purification was conducted by chromatography on a silica 
gel column (ethyl acetate/n-hexane = 3/1), whereby 45 mg of the title compound were obtained as white powder (yield: 
20%). 



55 
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Example 62 (Compound No. 1528) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-^^^ 
thyl)amino]phenyl]]carboxamide 

5 

(Reaction 1) 

3-Fluoro-4-[N,N-bis(2-hydroxyethyl]]aminonitrobenzene 

10 In 4 m^ of DMSO, 5.0 g (31.4 mmol) of 3,4-difluoronitrobenzene and 8.3 g (78.5 mmol) of diethanolamine were 
dissolved, followed by stirring under heat at 140*^0 for one hour. After completion of the reaction, the reaction mixture 
was extracted with ethyl acetate. The ethyl acetate layer was dried and concentrated. To the reddish brown syrup so 
obtained, n-hexane/ethyl acetate was added for crystallization, whereby 6.93 g of the title compound were obtained as 
yellow powder (yield: 90%). 

15 

(Reaction 2) 

3-Fluoro-4-[N,N-bis(2-chloroethyl)]aminonitrobenzene 

20 In 12 mi of DMF, 1 .3 g (5.32 mmol) of 3-fluoro-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene were dissolved, fol- 
lowed by the dropwise addition of 1 .47 g (1 2.8 mmol) of methanesulfonyl chloride under ice cooling. The resultant mixture 
was stirred under heat at 70*^0 for one hour. After completion of the reaction, the reaction mixture was concentrated. 
The yellow syrup so obtained was purified by chromatography on a silica gel column (chloroform). The relevant fractions 
were concentrated and then crystallized from n-hexane/ethyl acetate, whereby 1 .2 g of the title compound were obtained 

25 as yellow powder (yield: 81%). 

(Reaction 3) 

1H-2-(1 -Methyl-4-nitropyrrol-2-y)benzimidazole-5-[N-[3-fluoro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

30 

In 10 m/ of THF, 500 mg (1.78 mmol) of 3-fluoro-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene were dissolved. To 
the resultant solution, 200 mg of 10% Pd/C were added under a nitrogen gas atmosphere, followed by the addition of 
450 lUL^of 4 N hydrochloric acid. The resultant mixture was hydrogenated under normal pressure at ordinary temperature. 
After Pd/C was filtered off, the filtrate was concentrated. To the concentrate, 510 mg (1 .78 mmol) of 1 H-2-(1-methyl-4- 
35 nitropyn'ol-2-yl)benzimidazole-5-carboxylic acid were added, followed by the successive addition of 468 \x£ (2.67 mmol) 
of DECP and 740 \i£ (5.34 mmol) of triethylamine. The resultant mixture was allowed to stand overnight. After completion 
of the reaction, the reactant was concentrated. The dark brown syrup so obtained was purified by chromatography on 
a silica gel column (chloroform^hloroform + 2% methanol), whereby 325.6 mg of the title compound were obtained 
as yellow powder (yield: 35%). 

40 

(Reaction 4) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-fluoro-4-[N,N-bis(2-^^ 
thyl)amino]phenyl]]carboxamide 

45 

In 10 m£ of DMF and 10 m^ of methanol, 150 mg (0.29 mmol) of 1H-2-(1 -methyl -4-nitropyrrol-2-yl)benzimidazol e- 
5-[N-[3-fluoro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved. To the resultant solution, 200 mg of 
10% Pd/C were added under a nitrogen gas atmosphere, followed by the addition of 320 (Ji^ of 1 N hydrochloric acid. 
Hydrogenation was conducted under normal pressure at ordinary temperature. After Pd/C was filtered off, the filtrate 

50 was concentrated to form a DMF solution. To the solution, 49 \i£ (0.29 mmol) of triethylamine and a solution of an active 
intermediate, which had been prepared in advance by reacting 105 mg (0.87 mmol) of 3-(methylthio)propionic acid with 
141 mg (0.87 mmol) of CDI, in 5 m^ of DMF were added under ice cooling. The resulting solution was then allowed to 
stand overnight. After completion of the reaction, the reaction mixture was concentrated. The residue in the form of 
brown syrup was purified by chromatography on a silica gel column (chloroform/methanol = 95/5). The concentrate was 

55 washed with n-hexane/chloroform, whereby 1 15 mg of the title compound were obtained as pale yellow powder (yield: 
67%). 
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Elemental analysis for C27H29CI2FN6O2S ■ H2O: 


Calculated: 
Found: 


C, 53.20; 
C, 53.62; 


H. 5.13; 
H, 4.95; 


N, 13.79 
N, 13.79 



10 

Example 63 (Compound No. 1524) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2-c^ 
IS thyl)amino]phenyl]]carboxamide 

In 1 0 m-^ of a 1 :1 mixed solvent of DMF and methanol, 200 mg (0.39 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)ben- 
zimidazole-5-[N-[3-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved in a reactor, followed by 
the addition of 150 mg of 10% Pd/C and 427 jii-^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 

20 was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered off, the 
filtrate was concentrated to form a DMF solution. To the solution, 65 \i£ (0.46 mmol) of triethylamine and a solution of 
an active intermediate, which had been prepared in advance by reacting 140 mg (1 .17 mmol) of 3-(methylthio)propionic 
acid with 200 mg (1 .23 mmol) of CDI, in 5 mf of DMF were added, followed by stirring at room temperature for 3 hours. 
The reaction mixture was allowed to stand overnight. The solvent was distilled out under reduced pressure. The residue 

25 so obtained was purified by chromatography on a silica gel column (chloroform/methanol = 95/5), whereby 195 mg of 
the title compound were obtained as white powder (yield: 86%). 

IR(KBr)cm-i : 3163, 1654, 1509, 1397, 1063, 805 

30 Example 64 (Compound No. 1530) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[2-methyl-4-[N.N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide 

35 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-methyl-4-[N, N-bis(2-chloroethyl)amino]phenyl]]carboxam- 
ide (102 mg; 0.20 mmol) was dissolved in 10 m£ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by 
the addition of 100 mg of 10% Pd/C and 218 of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered off, the 
filtrate was concentrated to form a DMF solution. To the solution, 55 \i£ (0.39 mmol) of triethylamine and a solution of 

40 an active intermediate, which had been prepared in advance by reacting 71 mg (0.59 mmol) of 3-(methylthio)propionic 
acid and 96 mg (0.59 mmol) of CDI, in 5 m/ of DMF were added under ice cooling. The reaction mixture was then allowed 
to stand overnight. The solvent was distilled out under reduced pressure. The residue so obtained was purified by chro- 
matography on a silica gel column (chloroform/methanol = 96/4), whereby 100 mg of the title compound were obtained 
as white powder (yield: 86%). 

45 

Example 65 (Compound No. 1529) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-trlfluoromethyl-4-[N,N-bis(2-^ 
thyl)amino]phenyl]]carboxamide 

50 

(Reaction 1) 

3-Trifluoromethyl-4-[N,N-bis(2-hydroxyethyl)aminonitro]benzene 

55 2-Fluoro-5-nitrobenzotrifluoride (5.0 g; 23.9 mmol) and 6.0 g (57.1 mmol) of diethanolamine were dissolved in 30 
m^ of DMSO, followed by stirring under heat at 140°C for 5 hours. The reaction mixture was extracted with ethyl acetate 
and the extract was then dried over magnesium sulfate. The brown oil so obtained was purified by chromatography on 
a silica gel column (chloroform/ methanol = 1 0/1 ), whereby 565 mg of the title compound were obtained as yellow powder 
(yield: 8%). 
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(Reaction 2) 

3- Trifluoromethyl-4-[N,N-bis(2-chloroelhyl)]amino]nitrobenzene 

5 3-Trifluoromethyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene (0.556 g; 1 .89 mmol) was dissolved in 5 of DMF. 

Methanesulfonyl chloride (0.52 g; 4.53 mmol) was added to the resultant solution, followed by stirring under heat at 70°C 
for one hour. After completion of the reaction, the reaction mixture was concentrated. The brown syrup so obtained was 
purified by chromatography on a silica gel column (chloroform), whereby 434 mg of the title compound were obtained 
as yellow powder (yield: 70%). 

10 

(Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-trifluoromethyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]ra 
amide 

15 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (375 mg; 1.33 mmol) and 3-trifluoromethyl-4- 
[N,N-bis(2-chloroethyl)amino]aniline hydrochloride, which had been obtained by catalytic hydrogenation of a solution of 
434 mg (1.31 mmol) of 3-trifluoromethyl-4-[N,N-bis(2-chloroethyl)amino)nitrobenzene in 10 m^ of methanol by using 
Pd/C as a catalyst, were dissolved in 10 m^ of DMF, followed by cooling to 0**C. Under a nitrogen gas atmosphere, the 
20 reaction mixture was added with 320 jui^ (2.3 mmol) of triethylamine and then with 220 \ii (1 .45 mmol) of DECP, followed 
by stirring for 30 minutes as was. After stirring for further two hours at room temperature, the solvent was distilled out 
under reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/ methanol = 
10/1), whereby 159 mg of the title compound were obtained as yellow powder (yield: 32%). 

25 (Reaction 4) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-trifluoromethyl-4-[N,N-bis(2-ch 
thyl)amino]phenyl]]carboxamide 

30 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-trifluoromethyl-4-[N,N-bis(2-chloroethyl)amino]phe- 

nyl]]carboxamide (116 mg; 0.20 mmol) was dissolved in 8 m/ of a 1 :1 mixed solvent of DMF and methanol in a reactor, 
followed by the addition of 100 mg of 10% Pd/C and 224 |ul^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered 
off, the filtrate was concentrated to form a DMF solution. To the solution, 60 [i£ (0.43 mmol) of triethylamine and a solution 

35 of an active intermediate, which had been prepared in advance by reacting 73 mg (0.61 mmol) of 3-(methylthio)propionic 
acid with 100 mg (0.62 mmol) of CDI, in 5 m£ of DMF were added under ice cooling. The resultant solution was stirred 
at room temperature for 6 hours and was then allowed to stand overnight. The solvent was distilled out under reduced 
pressure. The residue so obtained was purified by chromatography on a silica gel column (chlorofbrm/methanol = 95/5), 
whereby 90 mg of the title compound were obtained as white powder (yield: 69%). 

40 

Example 66 (Compound No. 1601) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]benz- 
2-oxa-1 ,3-diazolyl]]carboxamide 

45 

(Reaction 1) 

4- [N,N-Bis(2-hydroxyethyl)amino]-7-nitrobenz-2-oxa-1,3-diazole 

50 4-Chloro-7-nitrobenz-2-oxa-1,3-diazole (5.0 g; 25 mmol) and 6.6 g (63 mmol) of diethanolamine were dissolved in 
4 m£ of DMSO. The resultant solution was stirred under heat at 140°C for 2 hours, followed by extraction with ethyl 
acetate. The solvent was distilled out under reduced pressure, whereby 5.8 g of the title compound were obtained as 
orange powder (yield: 87%). 

55 
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(Reaction 2) 

4-[N, N-Bis(2-chloroethyl)amino]-7-nitrobenz-2-oxa- 1 ,3-diazole 

5 4-[N,N-Bis(2-hyclroxyethyl)amino]-7-nitrobenz-2-oxa-1 ,3-cliazole (1 .0 g; 3.7 mmol) was dissolved in 1 0 m-^ of DMF, 

followed by the addition of 2 ml (9.0 mmol) of methanesulfonyl chloride. The resultant mixture was stirred under heat 
at 70°C for one hour. The solvent was distilled out under reduced pressure. The brown oil so obtained was purified by 
chromatography on a silica gel column (chloroform imethanol = 97:3), whereby 917 mg of the title compound were 
obtained as orange powder (yield: 81%). 

10 

(Reaction 3) 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N, N-bis(2-chloroethyl)amino]benz-2-oxa-1 ,3-diazolyl]]carbox- 
amide 

15 

1H-2-(1-Methyl-4-nitropyrrol-2-yl]benzimidazole-5-carboxylic acid (243 mg: 0.85 mmol) and 4-[N,N-bis(2-chloroe- 
thyl)amino]-7-aminobenz-2-oxa-1 ,3-diazole hydrochloride, which had been otrtained by catalytic hydrogenation of a solu- 
tion of 300 mg (0.85 mmol) of 4-[N,N-bis(2-chloroethyl)amino]-7-nitrobenz-2-oxa-1 ,3-diazole in 10 m£ of methanol by 
using Pd/C as a catalyst, were dissolved in 5 m^ of DMF, followed by cooling to 0°C. To the reaction mixture, 355 \i£ (2.6 
20 mmol) of triethylamine and then 193 \i£ (1.3 mmol) of DECP were added under a nitrogen atmosphere, followed by 
stin-ing for 30 minutes as was. Stirring was conducted for further 2 hours at room temperature. The solvent was distilled 
off under reduced pressure. The residue so obtained was purified by chromatography on a silica gel column (chloro- 
form/methanol = 10/1), whereby 1 75 mg of the title compound were obtained as orange powder (yield: 38%). 

25 (Reaction 4) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]benz- 
2-oxa-1 ,3-diazolyl]]carboxamide 

30 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]benz-2-oxa-1 ,3-dia- 

zolyl]]carboxamide (169 mg; 0.31 mmol) was dissolved in 10 m/ of a 1 :1 mixed solvent of DMF and methanol in a reactor, 
followed by the addition of 150 mg of 10% Pd/C and 342 of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered 
off, the filtrate was concentrated to form a DMF solution. To the solution, 52 \l£ (0.37 mmol) of triethylamine and a solution 

35 of an active intermediate, which had been prepared in advance by reacting 1 1 2 mg (0.93 mmol) of 3-(methylthio)propionic 
acid with 151 mg (0.93 mmol) of CDI, in 5 m/ of DMF were added under ice cooling. The reaction mixture was then 
allowed to stand overnight. The solvent was distilled out under reduced pressure. The residue so obtained was purified 
by chromatography on a silica gel column (chloroform/ methanol = 96/4). The solvent was distilled out under reduced 
pressure. The residue was dissolved in ethyl acetate, followed by the addition of ethyl ether to cause re-precipitation, 

40 whereby 89 mg of the title compound were obtained as orange powder (yield: 46%). 

IR(KBr)cm-i: 3134. 1654, 1535, 1289. 811, 743 
Example 67 (1" salt of Compound No. 1056) 

45 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4-yq^ 
bamoylethyl-dimethylsulfonium iodide 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
50 thyl)amino]phenyl]]carboxamide (76 mg; 0.13 mmol) was dissolved in 0.5 mf of 80% formic acid, 0.25 rrU of acetic acid 
and 0.2 m^ of methyl iodide. The resultant solution was stirred at room temperature for 9 hours under shading and was 
then allowed to stand overnight. The reaction mixture was added with methanol, followed by concentration under reduced 
pressure. The concentrate was evaporated with ethanol and to the residue, IPA was added. The solid so obtained was 
collected by filtration, whereby 54 mg (0.075 mmol) of the title compound were obtained as a light brown hygroscopic 
55 solid (yield: 58.1%). The filtrate was concentrated further and treated with ethyl acetate, whereby 22 mg (0.031 mmol) 
of the title compound were obtained (yield: 23.7 %). The total amount of the title compounds so obtained was 76 mg 
(0.106 mmol; yield: 81 .8%). 

IR(KBr)cm-i : 3397, 1648, 1517, 1327, 814 
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5 


Elemental analysis for C28H33CI2IN6O2S: 




Calculated: 


C, 47.01; 


H, 4.84; 


N. 11.75 




Found: 


C, 46.97; 


H, 4.84, 


N, 11.78 



10 



Example 68 (I salt of Compound No. 1076) 

15 2-[N-[1-Methyl-2-[5-[N-[3-fluoro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-^^^ 
yl]carbamoylethyldimethylsulfonium iodide 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-fluoro-4-[N,N-^ 
thyl)amino]]phenyl]carboxamide (100 mg; 0.19 mmol) was dissolved in 1 m£ of 80% formic acid, 0.5 m£ of acetic acid 
20 and 0.4 n\£ of methyl iodide. The resultant solution was stirred at room temperature for two nights under shading. After 
completion of the reaction, the reaction mixture was added with methanol and was evaporated with methanol three 
times. The residue was washed with ethanol, whereby 1 00 mg of the title compound were obtained as pale yellow powder 
(yield: 98%). 



Elemental analysis for C28H32CI2FIN6O2 " H2O: 


Calculated: 
Found: 


C, 44.75; 
C, 44.60; 


H, 4.56; 
H. 4.59; 


N. 11.18 
N, 10.83 



35 Example 69 (I salt of Compound No. 1060) 

2-[N-[1 -Methyl-2-[5-[N-[3-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4- 
yl]carbamoylethyl-dimethylsulfonium iodide 

40 1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide (40 mg; 0.068 mmol) was added to a mixed solvent of 240 [i£ of 80% of formic acid and 
120 [li of acetic acid. To the resultant solution, 210 \i£ of methyl iodide were added, followed by stirring at room temper- 
ature for 7 hours under shading. The reaction mixture was allowed to stand overnight. Methanol was added and the 
solvent was distilled out under reduced pressure. To the residue, toluene was added. Distillation was repeated three 

45 times under reduced pressure. The residue was washed with IPA, whereby 35 mg of the title compound were obtained 
as pale yellow powder (yield: 70%). 

I R(KBr)cm-i : 3254, 1 648, 1510,1 307, 803. 744 

50 Example 70 (1" salt of Compound No. 1079) 

2-[N-[1 -Methyl-2-[5-[N-[2-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4- 
yl]carbamoylethyl-dimethylsulfonium iodide 

55 1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[2-methyl-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide (84 mg; 0.1 4 mmol) was dissolved in a mixed solvent of 500 \i£ of 80% formic acid and 
250 III of acetic acid. To the resultant solution, 210 \i£ of methyl iodide were added, followed by stirring at room temper- 
ature for 4 hours under shading. The reaction mixture was allowed to stand overnight. Methanol was added and the 
solvent was distilled out under reduced pressure. Toluene was added to the residue and the distillation was repeated 
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three times under reduced pressure. The residue was washed with ethyl acetate, whereby 99 mg of the title compound 
were obtained as white powder (yield: 95%). 

I R(KBr)cm-i : 3245, 1 654, 1 51 2, 1 306, 802, 745 

5 

Example 71 (Cr salt of Compound No. 1077) 

2-[N-[1-M ethyl -2-[5-[N-[3-tr if luoromethyl-4-[N,N-bis(2-chloroethyl)amino]phenyl)]caitoamoyl]-1H-benzim 
rol-4-yl]carbamoylethyl-dimethylsulfonium chloride 

10 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-trifluoromethyl-4-[N,N-^^^ 
chloroethyl)amino]phenyl]]carboxamide (86 mg; 0.13 mmol) was dissolved in a mixed solvent of 500 \i£ of 80% formic 
acid and 250 \i£ of acetic acid. To the resultant solution, 210 \i£ of methyl iodide were added, followed by stirring at room 
temperature for one hour under shading. The reaction mixture was allowed to stand overnight. To the reaction mixture, 

15 further 210 of methyl iodide were added, followed by stirring at room temperature for 8 hours. The reaction mixture 
was allowed to stand overnight. Methanol was added and the solvent was distilled out under reduced pressure. Toluene 
was added to the residue and the distillation was repeated twice under reduced pressure. The residue was dissolved in 
methanol and passed through an ion-exchange column ("DOWEX" 1x8, CI" type), whereby iodine ions as counter ions 
were exchanged by chlorine ions. The solvent was distilled out under reduced pressure. The residue so obtained was 

20 washed with methanol, whereby 75 mg of the title compound were obtained as white powder (yield: 81%). 

IR(KBr)cm-i: 3240. 1356, 1541, 1418, 1319, 1048, 747 
Example 72 (Cr salt of Compound No. 1602) 

25 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]benz-2-oxa-1,3<liazolyO]carbanrK)yl]1H45^^^ 
rol-4-yl]carbamoylethyl-dimethylsulfonium chloride 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
30 thyl)amino]benz-2-oxa-1 ,3-diazolyl]]carboxamide (50 mg; 0.081 mmol) was dissolved in a mixed solvent of 300 \Ji£ of 
80% formic acid and 150 \i£ of acetic acid. To the resultant solution, 260 \i£ (4.2 mmol) of methyl iodide were added, 
followed by stirring at room temperature for 7 hours under shading. The reaction mixture was allowed to stand for two 
nights. Methanol was added and the solvent was distilled out under reduced pressure. Toluene was added to the residue 
and the distillation was repeated twice under reduced pressure. The residue was dissolved in methanol and passed 
35 through an ion-exchange resin ("DOWEX" 1 x 8, CP type), whereby iodine ions as counter ions were exchanged by 
chlorine ions. The solvent was distilled out under reduced pressure. The residue so obtained was washed with methanol, 
whereby 39 mg of the title compound were obtained as orange powder (yield: 72%). 

IR(KBr)cm-l: 3228. 1660. 1534. 1419. 1290. 813. 740 

40 

Example 73 (CI" salt of Compound No. 1072) 

2-[N-[1-Methyl-2-[5-[N-[3-chloro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H4)enzimidazol-2-yq^ 
yl]carbamoylethyl-dimethylsulfonium chloride 

45 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide (40 mg; 0.066 mmol) was dissolved in a mixed solvent of 240 \x£ of 80% formic acid 
and 120 jui/ of acetic acid. To the resultant solution, 210 |ui^ of methyl iodide were added, followed by stirring at room 
temperature for 8 hours under shading. The reaction mixture was allowed to stand overnight. Methanol was added and 
50 the solvent was distilled out under reduced pressure. Toluene was added to the residue and the distillation was repeated 
twice under reduced pressure. The residue was dissolved in methanol and passed through an ion-exchange resin 
("DOWEX" 1 x 8, cr type), whereby iodine ions as counter ions were exchanged by chlorine ions. The solvent was 
distilled out under reduced pressure. The residue so obtained was washed with methanol/ethanol, whereby 38 mg of 
the title compound were obtained as white powder (yield: 87%). 

55 

I R(KBr)cm-i : 3248, 1 656, 1 499, 1 394, 1 307, 826. 746 
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Example 74 (CI salt of Compound No. 1076) 

2-[N-[1-Methyl-2-[5-[N-[3-fluoro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]^ 
yl]carbamoylethyl-dimethylsulfonium chloride 

2-[N-[1-Methyl-2-[5-[N-[3-fluoro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-ben^ 
yl]carbamoylethyl-dimethylsulfonium iodide (1 GO mg; 0. 1 7 mmol) was dissolved in methanol. The solution was subjected 
to chromatography on an anion exchange resin ("DOWEX" 1 x 8, CI" type), whereby iodine ions as counter ions were 
exchanged by chlorine ions. After elution, the residue was washed with methanol, whereby 20 mg of the title compound 
were obtained as white powder (yield: 19%). 

Example 75 (Cr salt of Compound No. 1060) 

2-[N-[1 -Methyl-2-[5-[N-[3-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4- 
yl]carbamoylethyl-dimethylsulfonium chloride 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]pyrrol-2-yl]benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide (100 mg; 0.17 mmol) was dissolved in a mixed solvent of 600 \i£ of 80% formic acid 
and 300 jii-^ of acetic acid. To the resultant solution, 250 \i£ of methyl iodide were added, followed by stirring at room 
temperature for 6 hours under shading. The reaction mixture was allowed to stand overnight. The reaction mixture was 
stirred at room temperature for further 10 hours and was allowed to stand overnight again. Methanol was added and 
the solvent was distilled out under reduced pressure. Toluene was added to the residue and the distillation was repeated 
twice under reduced pressure. The residue was dissolved in methanol and passed through an ion-exchange column 
("DOWEX" 1 X 8, or type), whereby iodine ions as counter ions were exchanged by chlorine ions. The solvent was 
distilled out under reduced pressure. The residue so obtained was washed with methanol, whereby 60 mg of the title 
compound were obtained as white powder (yield: 55%). 

I R(KBr)cm-i : 3248, 1 648, 1512,1 307, 803. 742 

Example 76 (CI" salt of Compound No. 1079) 

2-[N-[1 -Methyl-2-[5-[N-[2-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4- 
yl]carbampylethyl-dlmethylsulfonium chloride 

2-[N-[1-Methyl-2-[5-[N-[2-methyl-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]^ 
yl]carbamoylethyl-dimethylsulfonium iodide (50 mg; 0.068 mmol) was dissolved in methanol. The resultant solution was 
subjected to chromatography on an ion-exchange column ("DOWEX" 1 x 8, CI" type) to exchange iodine ions as counter 
ions to chlorine ions, whereby 34 mg of the title compound were obtained as white powder (yield: 78%). 

I R(KBr)cm-i : 3247, 1 654, 1 509, 1 307, 802, 745 

Example 77 (Compound No. 1904) 

1H-2-[1-Methyl-4-(methylthioacetylamino)pyrrol-2-yl]benzimidazol-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]car- 
boxamide 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide (1 50 
mg; 0.30 mmol) was dissolved in 1 0 m^ of DMF and 1 0 m^ of methanol, followed by the addition of 200 mg of 1 0% Pd/C 
and 320 (i^ of 1 N hydrochloric acid. The resultant solution was hydrogenated under normal pressure at room temper- 
ature. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 50 \ii (0.30 
mmol) of triethylamine and a solution of an active intermediate, which had been obtained in advance by reacting 96 mg 
(0.90 mmol) of methylthioacetic acid and 146 mg (0.90 mmol) of CDI, in 5 m£ of DMF were added under ice cooling. 
The thus-obtained mixture was allowed to stand overnight. The reaction mixture was then concentrated. The brown oil 
so obtained was purified by chromatography on a silica gel column (chloroform/methanol = 95/5), followed by washing 
with ether/chloroform, whereby 101 mg of the title compound were obtained as pale yellow powder (yield: 59%). 

IR(KBr)cm"i: 3274, 2960, 2918, 1647, 1558, 1517, 1326, 814 
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Example 78 (Compound No. 1336) 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]c^ilDamoyl]-1H4)^^^ 
bamoylmethyl-dimethylsulfoni um iodide 

5 

Dissolved in a mixed solvent of 0.5 m^ of 80% formic acid and 0.25 m^ of acetic acid were 100 mg (0.19 mmol) of 
1H-2-[1-methyl-4-(methylthioacetylamino)pyrrol-2-yl]benzimidazol-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phe 
boxamide, followed by the addition of 0.4 m£ of methyl iodide. The resultant mixture was stirred at room temperature for 
4 days under shading. The reaction mixture so obtained was purified by chromatography on a gel filtration column 
10 ("Sephadex LH-20", methanol) and then, washed with methanol, whereby 68.5 mg of the title compound were obtained 
as white powder (yield: 55%). 

I R(KBr)cm-i : 3398, 1 654, 1 578, 1 51 8, 1 325, 816 

15 Example 79 (Compound No. 1 944) 

1H-2-[1-Methyl-4-(2-pyridylacetyl)aminopyrrol-2-yl]benzimidazol-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]^^ 
amide 

20 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbQxamide (1 50 

mg; 0.30 mmol) was dissolved in a mixed solvent of 10 m-^ of DMF and 10 m>^ of methanol, followed by the addition of 
200 mg of 1 0% Pd/C and 320 jui-^ of 1 N hydrochloric acid. The resultant solution was hydrogenated under normal pressure 
at room temperature. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 
50 \i£ (0.30 mmol) of triethylamine and a solution of an active intermediate, which had been obtained in advance by 
25 reacting 1 56 mg (0.90 mmol) of 2-pyridylacetic acid hydrochloride and 146 mg (0.90 mmol) of CDI, in 5 m^ of DMF were 
added under ice cooling. The thus-obtained mixture was allowed to stand overnight. The reaction mixture was then 
concentrated. The brown oil so obtained was purified by chromatography on a silica gel column (chlorofbmVmethanol 
= 10/1), followed by washing with ether/chlorolbrm, whereby 1 07 mg of the title compound were obtained as pale yellow 
powder (yield: 61%). 

30 

IR(KBr)cm-i : 3270, 2958, 1647, 1594, 1518, 1327, 815 

Example 80 (Compound No. 1952) 

35 1H-2-[1-Methyl-4-(4-pyridylacetyl)aminopyrrol-2-yl]benzimidazol-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyq^ 
amide 

In a reactor, 300 mg (0.60 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide were dissolved in 10 m^ of a 1:1 mixed solvent of DMF and methanol, followed by the 

40 addition of 200 mg of 10% Pd/C and 718 ix^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor was 
purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, the filtrate 
was concentrated to form a DMF solution. To the solution, 1 00 \i£ (0.72 mmol) of triethylamine and a solution of an active 
intermediate, which had been prepared in advance by reacting 311 mg (1 .8 mmol) of 4-pyridineacetic acid with 291 mg 
(1.8 mmol) of CDI, in 5 m^ of DMF were added and the resultant mixture was allowed to stand overnight. The solvent 

45 was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica gel column 
(chloroform/methanol = 10/1 ^ 8/2). The solvent was distilled under reduced pressure, followed by reprecipitation with 
methanol and ethyl acetate, whereby 190 mg of the title compound were obtained as white powder (yield: 54%). 

IR(KBr)cm-i : 3280, 1638, 1518, 1328, 815, 716 

50 



55 
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Elemental analysis for C30H29CI2N7O2 ■ H2O: 


Calculated: 
Found: 


C, 59.31; 
C, 59.31; 


H, 4.98; 
H, 5.11; 


N, 16.14 
N, 16.04 



10 



Example 81 (Compound No. 1424) 

15 1H-2-[1-Methyl-4-(3-pyridylacetylamino)pyrrol-2-yl]benzimidazol-5-[N-[4-[N,N-bis(2-chloroet^^^ 
amide hydrochloride 

In a reactor, 400 mg (0.80 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide were dissolved in 10 m^ of a 1 :1 mixed solvent of DMF and methanol, followed by the 

20 addition of 300 mg of 10% Pd/C and 1 .2 mf of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor was 
purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, the filtrate 
was concentrated to form a DMF solution. To the solution, 1 33 ii£ (0.95 mmol) of triethylamine and a solution of an active 
intermediate, which had been prepared in advance by reacting 416 mg (2.4 mmol) of 3-pyridineacetic acid with 388 mg 
(2.4 mmol) of CDI, in 5 m^ of DMF were added and the resultant mixture was allowed to stand overnight. The solvent 

25 was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica gel column 
(chloroform/methanol = 95/5). The solvent was distilled under reduced pressure, followed by reprecipitation with meth- 
anol and ethyl acetate, whereby 270 mg of the title compound were obtained as white powder (yield: 54%). 

IR(KBr)cm"i : 3096, 1648, 1516, 1327, 814. 71 1 

30 



35 


Elemental analysis for C30H29CI2N7O2 " H2O: 




Calculated: 


C, 59.31; 


H, 4.98; 


N, 16.14 




Found: 


C, 59.19; 


H, 4.88; 


N, 15.83 



40 



Example 82 (CI salt of Compound No. 1440) 

45 3-[[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4-yq^^ 
bamoylmethyljpyridinium chloride 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazol-5-[N-[4-[N,N-bis(2-ch[oroethyl)amino]phenyl]]carboxamide (79 mg; 
0.13 mmol) was dissolved in 50 m£ of acetone. To the solution, 5 m^ of methyl iodide were added, followed by stirring 

50 at room temperature for 2 days. After the solvent was distilled out under reduced pressure, the residue was purified by 
chromatography on a silica gel column (ethyl acetate/IP/Vwater/acetic acid = 3/2/1/0 6/4/2/1). The solid so obtained 
was dissolved in methanol and passed through an ion-exchange resin ("DOWEX" 1x8, C\~ type), whereby counter ions 
were exchanged by chlorine ions. The ion-exchanged solution was purified further by chromatography on a gel filtration 
column ("Sephadex LH-20", methanol), whereby 47 mg of the title compound were obtained as pale yellow powder 

55 (yield: 58%). 

IR(KBr)cm"i: 3243, 1638, 1518, 1328, 816. 745 



332 



EP0 711 768 A1 



Example 83 (CI salt of Compound No. 1 716) 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]c^ilDamoyl]-1H4)e 
bamoylethyl-trimethylammonium chloride 

1H-2-[1-Methyl-4-[3-(N,N-dimethylamino)propionylamino]pyrrol-2-yl]benzimidazol-5-[N-[4-[N,N 
thyl)amino]phenyl]]carboxamide (150 mg; 0.25 mmol) was dissolved In 5 m£ of methanol. To the solution, 39 mg (0.37 
mmol) of sodium carbonate and 70 mg (0.56 mmol) of dimethyl sulfate were added, followed by stirring at room temper- 
ature for two nights. After the solvent was distilled out under reduced pressure, the residue was purified by chromatog- 
raphy on a silica gel column (ethyl acetate/I PA/water/ acetic acid = 3/2/1/0 6/4/2/1 ). The solid so obtained was dissolved 
in methanol and passed through an ion-exchange resin ("DOWEX" 1 x 8, CI" type), whereby counter ions were 
exchanged by chlorine ions. The ion-exchanged solution was purified further by chromatography on a gel filtration column 
("Sephadex LH-20", methanol), whereby 72 mg of the title compound were obtained as pale yellow powder (yield: 46%). 

1 R(KBr)cm-l : 3261 , 1 648, 1 51 8, 1 328, 81 7 

Example 84 (Compound No. 1522) 

1H-2-[1-Methyl-4-[3-(methylthio)propionyl]amino-pyrrol-2-yl]benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]ethyl]]carbQxamide 

In a mixed solvent of 4 m£ of DMF and 3 m£ of methanol, 0.25 g (0.47 mmol) of 1H-2-(1 -methyl-4-nitropyrrol-2- 
yl)benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethyl]]carboxamide was dissolved. Using 10% Pd/C 
(wet) as a catalyst, the resultant mixture was hydrogenated under normal pressure so that it was converted to the 
corresponding amino derivative. The solvent was concentrated and the DMF solution so obtained was stirred under a 
nitrogen gas stream and ice-cooling. To the reaction mixture, 75 \lI (0.54 mmol; 1.1 equivalents) of triethylamine and a 
solution of 3-(methylthio)propionylimidazole, which had been prepared from 0.07 g (0.58 mmol) of 3-(methylthio)propi- 
onic acid and 0.1 2 g (0.74 mmol; 1 .3 equivalents) of CDI, in 4 m£ of DMF were added successively. The temperature of 
the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4 hours. The 
reaction mixture was then allowed to stand overnight, followed by concentration under reduced pressure. The residue 
so obtained was purified by chromatography on a silica gel column (chloroform/4% methanol) and crystallized from ethyl 
ether, whereby 0.19 g (0.32 mmol) of the title compound was obtained as reddish white crystals (yield: 67.2%). 

m.p. 152-155°C. 

IR(KBr)cm-i; 3270, 2925. 1618, 1542, 1519, 1349, 1303 
Example 85 (r salt of Compound No. 1058) 

2-[N-[1 -l\/lethyl-2-[5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethyl]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4- 
yl]carbamoylethyl-dimethylsulfonium iodide 

1H-2-[1-Methyl-4-[3-(methylthio)propionyl]amino-pyrrol-2-yl]benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]ethyl]]carboxamide (0.10 g; 0.1 7 mmol) was dissolved in 0.5 m£ of 80% formic acid, 0.25 m-^ of acetic 
acid and 0.2 m£ of methyl iodide. The resultant solution was allowed to stand overnight at room temperature under 
shading. The reaction mixture was then concentrated under reduced pressure. The residue so obtained was subjected 
to gel filtration ("Sephadex LH-20", methanol) and then, crystallized from ethyl ether, whereby 99 mg (0.13 mmol) of the 
title compound were obtained as reddish white amorphous powder (yield: 78.3%). 

I R(KBr)cm-i : 341 4, 1618,1 543, 1 347, 1 308 
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Example 86 (Compound No. 1005) 

1H-2-[1-Methyl-4-(2-guanidinoacetylamino)pyrrol-2-yQbenzimidazole-5-[N-[3-methyl-^^ 
thyl)amino]phenyl]]carboxamidedihydrochloride 

(Reaction 1) 

3-Methyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene 

In 30 m/ of DMSO, 4.0 g (25.8 mmol) of 2-fluoro-5-nitrotoluene and 7.0 g (67 mmol) of diethanolamine were dis- 
solved. The resultant solution was stirred under heat at 140°C for 6.5 hours, followed by extraction with ethyl acetate. 
The solvent was distilled out under reduced pressure. The residue so obtained was washed with ethyl acetate, whereby 
5.2 g of the title compound were obtained as yellow powder (yield: 84%). 

(Reaction 2) 

3- Methyl-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene 

To a solution of 2.0 g (8.3 mmol) of 3-methyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene in 20 tr}£ of benzene, 3 
me (40 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 80°C for 2 hours, the 
solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica 
gel column (ethyl acetate/n-hexane = 1/1), whereby 2.0 g of the title compound were obtained as yellow powder (yield: 
92%). 

(Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

A solution of 280 mg (0.98 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylicacid and 3-methyl- 

4- [N,N-bis(2-chloroethyl)amino]aniline hydrochloride, which had been derived from its corresponding nitro compound, 
in 10 m^ of DMF was cooled to 0**C. Under a nitrogen gas atmosphere, 320 \i£ (2.3 mmol) of triethylamine and then 220 
\l£ (1 .45 mmol) of DECP were added to the resultant solution, followed by stirring for 30 minutes as was. After the stirring 
was conducted for further two hours at room temperature, the solvent was distilled out under reduced pressure. The 
residue so obtained was purified by chromatography on a silica gel column (chloroform/methanol = 10/1), whereby 159 
mg of the title compound were obtained as yellow powder (yield: 32%). 

(Reaction 4) 

1H-2-[1-Methyl-4-(2-guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide dihydrochloride 

In a reactor, 150 mg (0.29 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2- 
chloroethyl)amino]phenyl]]carboxamide were dissolved in 1 0 m^ of a 1 :1 mixed solvent of DMF and methanol, followed 
by the addition of 1 20 mg of 1 0% Pd/C and 350 |Ji^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with hydrogen gas. The resultant mixture was stirred at room temperature for 2 hours. After the Pd/C was 
filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 49 \ii (0.35 mmol) of triethylamine, 1 34 
mg (0.87 mmol) of guanidineacetic acid hydrochloride and 180 mg (0.87 mmol) of DCC were added successively under 
ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was then allowed to stand over- 
night. White powder was removed by filtration, followed by concentration under reduced pressure. To the residue so 
obtained, a 4 N hydrochloric acid/dioxane solution was added and the resultant mixture was concentrated under reduced 
pressure. The residue was washed with methanol, whereby 70 mg of the title compound were obtained as yellow powder 
(yield: 29%). 

IR(KBr)cm-l: 3378, 1655, 1510, 1310, 1242, 806 
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Example 87 (Compound No. 1260) 

1 H-2-[1 -Methyl-4-[4-(N, N-dimethylamino)butyrylaminolpyrrol-2-yl]benzimidazol^ 
thyl)amino]phenyl]]carboxamide dihydrochloride 

5 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-methyl-4-[N, N-bis(2-chloroethyl^^ 
ide (237 mg; 0.46 mmol) was dissolved in 10 of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by 
the addition of 200 mg of 10% Pd/C and 1 m/ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with hydrogen gas. The resultant mixture was stirred at room temperature for 2 hours. After the Pd/C was 

10 filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 77 il£ (0.56 mmol) of triethylamine, 230 
mg (1 .4 mmol) of N.N-dimethylaminobutyric acid hydrochloride and 285 mg (1 .4 mmol) of DCC were added successively 
under ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was then allowed to stand 
overnight. White powder was removed from the reaction mixture by filtration, followed by concentration under reduced 
pressure. The residue so obtained was purified by chromatography on a silica gel column (ethyl acetate/IPA/water = 

15 5/2/1), whereby 60 mg of the title compound were obtained as white powder (yield: 21%). 

Example 88 (Compound No. 1464) 

1H-2-(1-Methyl-4-furoylaminopyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamid 

20 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide (250 
mg; 0.50 mmol) was dissolved in a mixed solvent of 10 m^ of DMF and 10 m^ of methanol, followed by the addition of 
250 mg of 1 0% Pd/C and 500 fi/ of 1 N hydrochloric acid under a nitrogen gas stream. The hydrogenation was conducted 
under normal pressure at room pressure. After the Pd/C was filtered off. the filtrate was concentrated to form a DMF 
25 solution. To the solution, 140 \i£ of triethylamine and a solution of 65.2 mg (0.50 mmol) of furoyi chloride in methylene 
chloride were added successively under ice cooling. The reaction mixture was then allowed to stand overnight, followed 
by concentration under reduced pressure. The dark brown residue so obtained in the form of oil was purified by chro- 
matography on a silica gel column (chlorofbrm/methanol = 20/1), whereby 1 91 mg of the title compound were obtained 
as pale yellow powder (yield: 67%). 

30 

IR(KBr)cm-i : 3276, 2958, 1643, 1594, 1518, 1327, 814, 758 

Example 89 (Compound No. 2089) 

35 1H-2-[1-Methyl-4-[4-[N-ethyl,N-(2-chloroethyl)amino]benzoylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N-^ 
chloroethyl)amino]phenyl]]carboxamide hydrochloride 

(Reaction 1) 

40 4-[N-Ethyl,N-(2-hydroxyethyl)amino]nitrobenzene 

In 30 m£ of DMSO, 5.0 g (35.4 mmol) of 4-fluoronitrobenzene and 6 g (67.3 mmol) of 2-(ethylamino)ethanol were 
dissolved. The resultant solution was stirred under heat at 140*'C for 4 hours, followed by extraction with ethyl acetate. 
The solvent was distilled out under reduced pressure, followed by washing with ethyl acetate, whereby 6.3 g of yellow 
45 powder were obtained (yield: 85%). 

(Reaction 2) 

4-[N-Ethyl,N-(2-chloroethyl)amino]nitrobenzene 

50 

To a solution of 3.0 g (14.3 mmol) of 4-[N-ethyl,N-(2-hydroxyethyl)amino]nitrobenzene in 20 m^ of chloroform, 2.1 
m-^ (28.8 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 80°C for 2 hours, 
the solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column 
(ethyl acetate/n-hexane = 1/1), whereby 3.0 g of yellow powder were obtained (yield: 92%). 

55 

I R(KBr)cm-i : 2975, 1 598, 1310,1 277, 1115, 825. 725 
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(Reaction 3) 

4-[N-Ethyl,N-(2-chloroethyi)amino]aniline hydrochloride 

5 To a solution of 3.0 g (13.1 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amlno]nitrobenzene in 70 m/ of a concentrated 

hydrochloric acid, 1 0 g of tin chloride were added. The resultant mixture was ref luxed under heat for 3 hours, followed 
by treatment with aqueous ammonia and extraction with chloroform. The solvent was distilled out under reduced pres- 
sure. A solution of 4 N hydrochloric acid/dioxane was added to the residue, followed by washing with I PA, whereby 3.1 
g of the powder were obtained (yield: 100%). 

10 

(Reaction 4) 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N-ethyl,N-(2-chloroethyl}amino]phenyl]]carboxamide 

15 A solution of 400 mg (1 .40 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid and 329 mg 
(1.40 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amino]aniline hydrochloride in 10 m/ of DMF was cooled to 0°C. Under a 
nitrogen gas atmosphere, 400 \i£ (2.89 mmol) of triethylamine and then 350 \i£ (2.31 mmol) of DECP were added to the 
resultant solution, followed by stirring for 30 minutes as was. The reaction mixture was stirred for further 2 hours at room 
temperature. The solvent was then distilled out under reduced pressure. The residue was purified by chromatography 

20 on a silica gel column (chloroform/methanol = 10/1), whereby 240 mg of yellow powder were obtained (yield: 37%). 

(Reaction 5) 

4-[N- Ethyl, N-(2-hydroxyethyl)amino)benzonitrile 

25 

A solution of 10 g (82.6 mmol) of 4-fluorobenzonitrile and 15 g (0.17 mmol) of 2-(ethylamino)ethanol in 30 m£ of 
DMSO was stirred under heat at 140°C for 3 hours, followed by extraction with ethyl acetate. The solvent was distilled 
out under reduced pressure, followed by washing with ethyl acetate, whereby 6.9 g of white powder were obtained (yield: 
44%). 

30 

IR(KBr)cm-i: 3456, 2221, 1609, 1530, 1407, 1357, 1177, 1043, 822 
(Reaction 6) 

35 4-[N-Ethyl,N-(2-chloroethyl)amino]benzonitrile 

To a solution of 6.0 g (31.5 mmol) of 4-[N-ethyl,N-(2-hydroxyethyl)amino]nitrobenzene in 50 m£ of chloroform, 5 m£ 
(68.5 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 70°C for 3 hours, the 
solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica 
40 gel column (ethyl acetate), whereby 5.0 g of white powder were obtained (yield: 76%). 

(Reaction 7) 

4-[N-Ethyl,N-(2-chloroethyl)amino]benzoic add 

45 

To a solution of 2.5 g (12.0 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amino]benzonitrile in 25 \n£ of ethanol, 25 mi of 
concentrated hydrochloric acid were added, followed by reflux under heat for 1 2 hours. The reaction mixture was allowed 
to cool down. Sodium carbonate was then added to basify the solution, followed by washing with chloroform. The water 
layer was acidified with concentrated hydrochloric acid and then extracted with chloroform. The solvent was distilled out 
50 under reduced pressure, followed by washing with IRA, whereby 1 . 1 g of white powder were obtained (yield: 40%). 

(Reaction 8) 

1H-2-[1-Methyl-4-[4-[N-ethyl,N-(2-chloroethyl)amino]benzoylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N-et^^ 
55 chloroethyl)amino]phenyl]]carboxamide hydrochloride 

To a solution of 166 mg (0.73 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amino]benzoic acid in 10 mi of benzene, 0.6 mi 
(8.2 mmol) of thionyl chloride was added, followed by stirring under heat at 90 °C for 1 .5 hours. The solvent was distilled 
out under reduced pressure. A small amount of benzene was added to the residue, followed by distillation under reduced 
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pressure. This operation was repeated twice. The acid chloride so obtained was immediately provided for use in the 
next reaction. In 10m^ofa1:1 mixed solvent of DMF and methanol, 200 mg (0.43 mmol)of 1H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-[N-[4-[N-ethyl, N-(2-chloroethyl)amino]phenyl]]carboxamide were dissolved, followed by the addi- 
tion of 200 mg of 10% Pd/C and 520 \i£ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor was 

5 purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, the filtrate 
was concentrated to form a DMF solution. To the solution, 120 jui^ (0.87 mmol) of triethylamine and the acid chloride, 
which had been synthesized above, were added successively under ice cooling. The resultant mixture was stirred at 
room temperature for one hour, followed by the addition of 5 m^ of methanol. The solvent was distilled out under reduced 
pressure. The residue was purified by chromatography on a silica gel column (chloroform/ methanol = 98/2), whereby 

10 1 70 mg of the title compound were obtained as pale yellow powder (yield: 61%). 

IR(KBr)cm-i: 3422, 1973, 1606, 1519, 1271, 816 



15 





Elemental analysis for C28H27CI2N7O2 " I.5H2O: 


20 


Calculated: 


C, 56.86; 


H, 5.11; 


N, 16.57 




Found: 


C, 57.28; 


H, 4.91; 


N, 16.21 



25 

Example 90 (Compound No. 1048) 

1H-2-[1-Methyl-4-(2-guanidinoacetylamino)pyrrol-2-yQbenzimidazol-5-[N-[4-[N-ethyl,N-(2-chloroethyl)amino 
nyl]]carboxamide di hydrochloride 

30 

1H-2-(1-Methyl-4-2-nitropyrrol-2-yl)benzimidazol-5-[N-[4-[N-ethyl,N-(2-chloroethyl)amino]phenyl]]carbo xamide 
(150 mg: 0.32 mmol) was dissolved in 10 m^ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the 
addition of 150 mg of 10% Pd/C and 353 jui^ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor was 
purged with hydrogen gas and the resultant mixture was stirred at room temperature for 2 hours. After the Pd/C was 

35 filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 54 \il (0.39 mmol) of triethylamine, 1 50 
mg (0.98 mmol) of guanidineacetic acid hydrochloride and 199 mg (0.97 mmol) of DCC were added successively under 
ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was allowed to stand overnight. 
White powder was removed by filtration, followed by concentration under reduced pressure. The residue so obtained 
was dissolved in methanol and to the solution, a solution of 4N hydrochloric acid/dioxane was added. Concentration 

40 was conducted again under reduced pressure. The residue was then washed with methanol, whereby 1 15 mg of the 
title compound were obtained as yellow powder (yield: 63%). 

IR(KBr)cm-i: 3153, 1664, 1549, 1398, 1324, 826 

45 Example 91 (Compound No. 1049) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazol-5-[N-[3-[N-ethyl,N-(2-chloroethyl)amino]phenyl]]ca^^ 
boxamide hydrochloride 

50 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazol-5-[N-[3-[N-ethyl,N-(2-chloroethyl)amino]phenyl]]carboxamide (200 
mg: 0.43 mmol) was dissolved in 1 0 m^ of DMF and 1 0 m^ of methanol, followed by the addition of 200 mg of 1 0% Pd/C 
and 500 |ul/ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The hydrogenation was conducted at room 
temperature under normal pressure. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. 
To the solution, 75 |Lii of triethylamine, 197 mg (1 .3 mmol) of guanidine hydrochloride and 265 mg (1.3 mmol) of DCC 

55 were added successively under ice cooling. The resultant mixture was allowed to stand overnight. After the reaction, 
the reaction mixture was filtered and concentrated. The dark brown oil so obtained was purified by chromatography on 
a gel filtration column ("Sephadex LH-20", methanol), whereby 136 mg of the title compound were obtained as white 
powder (yield: 56%). 
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Example 92 (Compound No. 1009) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-metho^ 
thyl)amino]phenyl]]carboxamidedihydrochloride 

5 

(Reaction 1) 

3-Methoxy-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene 

10 To a suspension of 5.0 g (29.7 mmol) of 2-methoxy-5-nitroaniline in 30 m^ of 30% acetic acid, 20.0 g of ethylene 
oxide were added dropwise under ice cooling, followed by stirring for one hour. The reaction mixture was stirred further 
at room temperature overnight, followed by stirring at room temperature Ibr 2 hours while nitrogen gas was blown into 
the mixture. Sodium bicarbonate was then added to neutralize the reaction mixture, followed by the addition of salt until 
saturation. The resultant mixture was extracted with ethyl acetate. After the extract was dried over magnesium sulfate, 

15 the solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column 
(methylene chloride/ethyl acetate = 1/1 -> 0/1), whereby 500 mg of yellow powder were obtained (yield: 6.6%). 

(Reaction 2) 

20 3-Methoxy-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene 

To a solution of 0.48 g (1 .9 mmol) of 3-methoxy-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene in 20 m^ of benzene, 
1 m^ (14 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 90°C for 3 hours, 
the solvent was distilled out under reduced pressure. The yellow oil so obtained was purified by chromatography on a 
25 silica gel column (ethyl acetate/n-hexane = 1/1), whereby 350 mg of yellow powder were obtained (yield: 64%). 

(Reaction 3) 

1H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-methoxy-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

30 

In a reactor, 144 mg (0.49 mmol) of 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene were dissolved in a 
mixed solvent of 1 0 mi of methanol and 2 m£ of tetrahydrofuran, followed by the addition of 1 50 mg of 10% Pd/C under 
a nitrogen gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for one 
hour. After completion of the reaction, the reactor was purged with nitrogen gas, followed by stirring for 30 minutes. The 

35 1 0% Pd/C was then filtered off. To the thus-obtained methanol solution, 200 jui'^ of a solution of 4 N hydrochloric acid/diox- 
ane were added, whereby 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride were obtained. The hydro- 
chloride was provided for use in the next reaction. In 5 m£ of DMF, 200 mg (0.7 mmol) of 1H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-carboxylic acid and the 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride were dis- 
solved, followed by cooling to O^'C. To the resulting solution, 102 \l£ (0.74 mmol) of triethylamine and then ^'\2\l£ (0.74 

40 mmol) of DECP were added under a nitrogen gas atmosphere, followed by stirring for 20 minutes as was. The reaction 
mixture was stirred at room temperature for further one hour and was then allowed to stand overnight. The solvent was 
distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica gel column 
(ethyl acetate/n-hexane = 1/1), whereby 80 mg of yellow powder were obtained (yield: 31%). 

45 (Reaction 4) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-methoxy-4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide dihydrochloride 

50 In a reactor, 73 mg (0.14 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazol-5-[N-[3-methoxy-4-[N,N-bis(2- 
chloroethyl)amino]phenyl]]carboxamide were dissolved in 1 0 m^ of a 1 :1 mixed solvent of DMF and methanol, followed 
by the addition of 70 mg of 1 0% Pd/C and 151 |Jii of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, the 
filtrate was concentrated to form a DMF solution. To the solution, 23 \i£ (0.17 mmol) of triethylamine, 65 mg (0.42 mmol) 

55 of guanidineacetic acid hydrochloride and 85 mg (0.41 mmol) of DCC were successively added under ice cooling, fol- 
lowed by stirring at room temperature for one hour. The reaction mixture was allowed to stand overnight. White powder 
was removed by filtration and thef iltrate was concentrated under reduced pressure. To the residue so obtained, a solution 
of 4 N hydrochloric acid/dioxane was added, followed by concentration under reduced pressure. The residue was washed 
with ethanol/lPA, whereby 55 mg of the title compound were obtained as yellow powder (yield: 59%). 
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Example 93 (Compound No. 1024) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[2-methyl-4-[N,N 
thyl)amino]phenyl]]carboxamide dihydrochloride 

5 

(Reaction 1) 

2-Methyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene 

10 In 8 m£ of DMSO, 5.0 g (64.5 mmol) of 2-nitro-5-fluorotoluene and 8.2 g (78 mmol) of diethanolamine were dissolved. 
The resultant solution was stirred under heat at 140°C for 7 hours, followed by extraction with ethyl acetate. After the 
solvent was distilled out under reduced pressure, the residue was washed with ethyl acetate, whereby 1 0. 1 g of yellow 
powder were obtained (yield: 65%). 

15 (Reaction 2) 

2-Methyl-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene 

To a solution of 1 .0 g (4.2 mmol) of 2-methyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene in 20 m-^ of benzene, 5 
20 me (69 mmd) of thionyl chloride were added. The resultant mixture was stirred under heat at SO^'C for 6 hours, the 
solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica 
gel column (chloroform), whereby 735 mg of yellow powder were obtained (yield: 64%). 

(Reaction 3) 

25 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbo^ 

In a reactor, 300 mg (1 .1 mmol) of 2-methyl-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene were dissolved in a mixed 
solvent of 5 m^ of methanol and 2 m^ of tetrahydrofuran, followed by the addition of 200 mg of 1 0% Pd/C under a nitrogen 

30 gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for one hour. After 
completion of the reaction, the reactor was purged with nitrogen gas, followed by stirring for 30 minutes. The 10% Pd/C 
was then filtered off. To the thus-obtained methanol solution. 400 [il of a solution of 4 N hydrochloric acid/dioxane were 
added, whereby 2-methyl-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride was obtained. In 10 rr\£ of DMF, 309 mg 
(1.1 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid and the 2-methyl-4-[N,N-bis(2-chloroe- 

35 thyl)amino]aniline hydrochloride obtained above were dissolved, followed by cooling to 0°C. Under a nitrogen gas atmos- 
phere, 330 \i£ (2.4 mmol) of triethylamine and then 197 \i£ (1 .3 mmol) of DECP were added to the resultant solution, 
followed by stirring for 20 minutes as was. Stirring was conducted for further 15 minutes at room temperature. The 
reaction mixture was then allowed to stand overnight. The solvent was distilled out under reduced pressure. The residue 
so obtained was purified by chromatography on a silica gel column (ethyl acetate/n-hexane = 1/1), whereby 329 mg of 

40 yellow powder were obtained (yield: 59%). 

(Reaction 4) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[2-methyl-4-[N,N-bis(2-chloroe- 
45 thyl)amino]phenyl]]carboxamide dihydrochloride 

In a reactor, 100 mg (0.19 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-methyl-4-[N,N-bis(2- 
chloroethyl)amino]phenyl]]carboxamide were dissolved in 1 0 m^ of a 1 :1 mixed solvent of DMF and methanol, followed 
by the addition of 90 mg of 1 0% Pd/C and 220 |ui/ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 

50 was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, the 
filtrate was concentrated to form a DMF solution. To the solution, 32 \i£ (0.23 mmol) of triethylamine, 89 mg (0.58 mmol) 
of guanidineacetic acid hydrochloride and 120 mg (0.58 mmol) of DCC were successively added under ice cooling, 
followed by stirring at room temperature for one hour. The reaction mixture was allowed to stand overnight. White powder 
was removed by filtration and the filtrate was concentrated under reduced pressure. To the residue so obtained, a solution 

55 of 4N hydrochloric acid/dioxane was added, followed by concentration under reduced pressure. The residue was washed 
with methanol, whereby 84 mg of the title compound were obtained as yellow powder (yield: 66%). 
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Example 94 (Compound No. 1256) 

1 H-2-[1 -Methyl-4-[4-(N, N-dimethylamino)butyrylamino]pyrrol-2-yl]benzimidazol^ 
thyl)amino]phenyl]]carboxamide hydrochloride 

Dissolved in a mixed solvent of 3 m£ of DMF and 3 mi of methanol was 0.28 g (0.55 mmol) of 1 H-2-(1 -methyl-4- 
nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-[bis(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition of 
0. 1 4 m/ of 4 N hydrochloric acid. Using 0. 1 3 g of 1 0% Pd/C as a catalyst, the reactant was converted to the corresponding 
amino derivative by hydrogenation under normal pressure. A DMF solution of the amino derivative was stirred under a 
nitrogen gas stream and ice-cooling, to which 0. 1 6 m/ (1 .1 5 mmol; 2.0 equivalents) of triethylamine and a solution of 4- 
(N,N-dimethylamino)butyrylchloride in methylene chloride, which had been prepared from 0.1 4 g (0.84 mmol) of 4-(N,N- 
dimethylamino)butyric acid hydrochloride, were add successively The resultant mixture was stirred, as was, for 2 hours 
and then allowed to stand overnight. The crystals were filtered off and the filtrate was concentrated under reduced 
pressure. The residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1 ; performed 
twice in total) and was then crystallized from ether-IRA, whereby 0.14 g (0.23 mmol) of the title compound were obtained 
as pale brown crystals (yield: 41 .3%). 

IR(KBr)cm-i: 3421, 1647, 1636, 1541. 1521 

ESI-mass spectrum: m/z (C29H35N7O2CI2) 583.22, 
Found: 583.85 

Example 95 (Compound No. 1488) 

1H-2-[4-(4-aminobuturyl amino)- 1-methylpyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]car- 
boxamide 

(Reaction 1) 

1H-2-[1-methyl-4-[4-(benzyloxycarbonylamino)butyrylamino]pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide (0.20 
g; 0.40 mmol) was dissolved in a mixed solvent of 3 m^ of DMF and 3 rr\£ of methanol, followed by the addition of 0.1 
m^ of 4 N hydrochloric acid. Using 0. 1 4 g of 1 0% Pd/G as a catalyst, hydrogenation was conducted under normal pressure 
so that the reactant was converted to its corresponding amino derivative. The DMF solution of the amino derivative was 
stirred under a nitrogen gas stream and ice cooling, to which 60 |ui/ (0.43 mmol; 1 .08 equivalents) of triethylamine and 
N-[4-(benzyloxycarbonylamino)butyryl]imidazole, which had been prepared from 0.14 g (0.59 mmol; 1 .5 equivalents) of 
4-(benzyloxycarbonylamino)butyric acid and 0.10 g (0.62 mmol; 1 .5 equivalents) of GDI in 3 mi of DMF, were added. 
The resultant mixture was stirred, as was, for 4 hours and then allowed to stand overnight. The reaction mixture was 
concentrated under reduced pressure. The residue was purified by chromatography on a silica gel column (chloro- 
form/methanol = 96/4) and crystallized from ethyl ether, whereby 0.1 8 g (0.25 mmol) of the title compound were obtained 
as pale ocherous crystals (yield: 63.7%). 

m.p. 118-12rC. 

(Reaction 2) 

1 H-2-[4-(4-Aminobutyrylamino)- 1 -methylpyrrol-2-yl]benzimidazole-5-[N-[4-[N, N-bis(2-chloroethyl)amino]phenyl]]car- 
boxamide 

1H-2-[4-[4-(Benzyloxycarbonylamino)butyrylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroe- 
thyl)amino]phenyl]]carboxamide (0.15 g; 0.2 mmol) was suspended in methanol, followed by the addition of 60 [li (0.24 
mmol) of 4 N hydrochloric acid/dioxane. Using 0.07 g of 10% Pd/C as a catalyst, the resultant suspension was hydro- 
genated under normal pressure. After completion of the reaction was confirmed, the reaction mixture was concentrated 
under reduced pressure. The residue was added with 4 N hydrochloric acid/dioxane, followed by concentration. The 
concentrate was crystallized from I PA, whereby 0 . 1 0 g (0. 1 7 mmol) of the title compound were obtained as yellow crystals 
(yield: 76.7%). 

I R(KBr)cm-i : 3364, 3067, 1 649, 1 567, 1 51 7, 1 396, 1 330, 1 060, 81 8 
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Example 96 (Compound No. 1536) 

1H-2-[1-Methyl-4-(4-morpholinecartx)nyl)amino-pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bi 
nyl]]carboxamide 

5 

1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbw (0. 1 5 

g; 0.30 mmol] was dissolved in a mixed solvent of 3 m^ of DMF and 4 m^ of methanol, followed by the addition of 0.4 
m^of 1 N hydrochloric acid. Using 0.08 g of 1 0% Pd/C as a catalyst, hydrogenation was conducted under normal pressure 
so that the reactant was converted to its corresponding amino derivative. The DMF solution of the amino derivative was 

10 stirred under a nitrogen gas atmosphere and ice cooling, to which 0.10 m/ (0.72 mmol; 2.4 equivalents) of triethylamine 
and 50 \U (0.43 mmol; 1 .4 equivalents) of 4-morpholinecarbonylchloride were added. The temperature of the resultant 
mixture was allowed to rise back to room temperature, at which the mixture was stirred for 2.5 hours. The reaction mixture 
was concentrated under reduced pressure. The residue was purified by chromatography on a silica gel column (chloro- 
form/methanol = 92/8} and crystallized from ethyl ether, whereby 0. 1 g (0. 1 7 mmol) of the title compound were obtained 

15 as reddish white crystals (yield: 57.0%). 

I R(KBr)cm"i : 342 1,1 636. 1 51 8, 1 256 



20 





Elemental analysis for C28H31N7O3CI2 ■ H2P: 


25 


Calculated: 


C, 55.82; 


H, 5.52; 


N, 16.27 




Found: 


C, 55.58; 


H, 5.39; 


N, 16.09 



30 

Example 97 (Compound No. 1047) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-[N,N-bis(2-chloroethyl)amino^^^ 
boxamide dihydrochloride 

35 

(Reaction 1) 

3-[N, N-Bis(2-chloroethyl}amino]aniline hydrochloride 

40 3-[N,N-Bis(2-chloroethyl)amino]nitrobenzene (2.0 g; 7.6 mmol) was dissolved in 35 m-^ of concentrated hydrochloric 
acid, followed by the addition of 6.9 g (30.6 mmol; 4.0 equivalents) of tin(ll) chloride dihydrate. The resultant mixture 
was stirred under heat for 1 hour over an oil bath controlled at lOO^C. The reaction mixture was allowed to cool down 
to room temperature, followed by dilution with water. The diluted solution was basif ied with concentrated aqueous ammo- 
nia and then extracted twice with ethyl acetate. The extract was dried over sodium sulfate and then concentrated under 

45 reduced pressure. The residue so obtained was added with 4 N hydrochloric acid/dioxane and concentrated. The con- 
centrate was then crystallized from a small amount of methanol/ether, whereby 1.97 g (7.3 mmol) of the title compound 
were obtained as yellow crystals (yield: 96.1%). 

m.p. 1 95-20 rC. 

50 

(Reaction 2) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

55 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.40 g; 1.4 mmol) and 0.38 g (1.4 mmol; 1.0 
equivalent) of 3-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride were suspended in 10 m/of DMF, followed by stirring 
under a nitrogen gas stream and ice cooling. To the reaction mixture, 0.60 m£ (4.3 mmol, 3. 1 equivalents) of triethylamine 
and 0.32 m^ (2.1 mmol; 1 .5 equivalents) of DECP were successively added. The resultant mixture was stinted, as was, 
for 3.5 hours and the allowed to stand overnight. The reaction mixture was then concentrated under reduced pressure. 
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The residue was purrfied by chromatography on a silica gel column (chloroform/methanol = 98/2), followed by crystalli- 
zation from IPA-n-hexane, whereby 0.41 g (0.82 mol) of the title compound were obtained as yellow powder (yield: 
58.4%). 

(Reaction 3) 

1H-2-[4-(guanidinoacetyl)amino-1-methyl-pyrrol-2-yl]benzimidazole-5-[N-[3-[N,N-bis(2-chloroethyl)amino]phenylB 
boxamide dihydrochloride 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide (0.20 
g: 0.40 mmol) was dissolved in a mixed solvent of DMF and methanol, followed by the addition of 0.46 m/ of 1 N hydro- 
chloric acid. Using 0.1 1 g of 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the 
reactant was converted to its corresponding amino derivative. The DMF solution of the amino derivative was stirred 
under a nitrogen gas stream and ice cooling, to which 64 \i£ (0.46 mmol; 1.1 equivalents), 0.18 g (1.17 mmol; 2.9 
equivalents) of guanidineacetic acid hydrochloride and 0.25 g (1 .21 mmol; 3.0 equivalents) of DCC were successively 
added. The temperature of the resultant mixture was allowed to rise back to room temperature, at which the mixture 
was stirred for 5 hours. The reaction mixture was allowed to stand overnight. After the solid so obtained was filtered off, 
the filtrate was concentrated under reduced pressure. The residue was purified by chromatography on a gel filtration 
column ("Sephadex LH-20", methanol). Eluted fractions were added with 4 N hydrochloric acid/dioxane, concentrated 
and then washed with ethanol, whereby 0.1 4 g (0.21 mmol) of the title compound were obtained as white crystals (yield: 
53.2%). 

m.p. >250°C. 

I R(KBr)cm-i : 3 1 54, 1 657, 1 608, 1 547, 1 497 



Elemental analysis for C26H29N9O2CI2 " 2HCI ■ 2.5H2O: 


Calculated: 


C, 45.36; 


H, 5.27; 


N, 18.31; 




CI, 20.60 






Found: 


C, 45.67; 


H, 5.21; 


N, 18.50 




CI, 20.73 







Example 98 (CI salt of Compound No. 1056) 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzimidazol-2-yl]pyrrol-4-y^ 
bamoylethyl-dimethylsulfbnium chloride 

In methanol, 80 mg of 2-[N-[1-methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1 H-benzimidazol- 
2-yl]pyrrol-4-yl]carbamoylethyl-dimethylsulfonium iodide (1" salt of Compound No. 1056) were dissolved. The resulting 
solution was subjected to ion-exchange chromatography ("DOWEX" 1 x 8, CI type), whereby 1" ions as counter ions 
were exchanged by CI" ions. The resulting solution was then purified by gel filtration ("Sephadex LH-20"; methanol), 
whereby 45 mg of the target product were obtained as pale yellow powder (yield: 64.5%). 

IR(KBr)cm-i: 3418, 1648, 1517, 1417, 1328, 1181, 815 

Testi 

To investigate bonding of these compounds with DMA, changes in Tm (melting temperature) were measured. With 
respect of each of these compounds, the measurement was conducted by determining the difference between Tm meas- 
ured when a citrated buffer solution of an A(adenine)-T(thymine) DMA copolymer was added with the compound and 
that measured when the compound was not added. For the measurement, a spectrophotometer ("HITACHI U-3200 



342 



EP0 711 768 A1 



MODEL") was used and for temperature control, "HITACHI SPR-10 MODEL" was used. The results are presented in 
Table 5. 

As a result, the pyrrolylbenzimidazole skeleton according to the present invention or a compound having the skeleton 
as its partial structure was proved to have property to bond to DNA. 



Table 5 



Effects of Invention Compounds on Tm 


Comp'd. No. 


ATm(°C) 


318 


7 


4 


17 


Distamycin 


10 



Test 2 

20 

A description will next be made of antitumor activities of these compounds. Antitumor activities of representative 
compounds are shown in Table 6. Their antitumor activities were determined by measuring their in vitro inhibition of 
proliferation of tumored cells. Namely, mouse B16 melanoma cells were spread over a 96-well culture plate. One day 
later, each drug was applied. The melanoma cells were then incubated for 3 days in 5% CO2 at 37°C. Following the 
25 method reported in Cancer Res., 48, 589-601 (1 988). the concentration of the drug required to induce 50% inhibition on 
the proliferation was determined. As a comparative ecample, the results obtained from the application of distamycin are 
also shown. 
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TABLE 6 Antitumor Activity 



Compound 


50% Inhibition 
{n g /m L) 


1 
1 


0. 


2 3 


Z 


0 . 


2 5 


o 
o 


0 . 


0 1 9 


A 

fi- 


0 . 


0 4 


D 


0 . 


0 2 


1 Q 
1 o 


0 . 


0 1 


1 /I 
1 4 


0 . 


5 7 


1 b 


0 . 


0 5 7 


1 

1 D 


0 . 


6 


T 9 Q 

1 Z. 


0 . 


1 8 


z. z* o 


I . 


1 


z. t / 


2 . 


6 


z. o u 


0 . 


0 3 4 


n ^ 
o u o 


4 . 


2 


o 1 u 


0 . 


7 6 


o 1 o 




o 
o 


3 2 6 


1 2. 


0 


3 3 6 


0. 


2 4 


3 4 2 


0 . 


7 8 


3 4 5 


0 . 


0 4 5 


4 2 4 


0. 


0 8 
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Table 6 cont'd 



Compound 


50% Inhibition^ 
ifi g /m L) 


4 3 8 


4 2 . 


8 


10 0 1 


0 . 


5 3 


10 0 3 


0 . 


0 18 


10 0 4 


0 . 


0 4 7 


10 0 5 


0 . 


6 5 


10 0 9 


2 . 


3 1 


10 13 


0 . 


3 4 


10 18 


0 . 


7 8 


10 2 4 


0. 


5 8 6 


10 4 2 


3 . 


4 9 


10 4 7 


0. 


0 9 4 6 


10 4 8 


5. 


5 8 


1 0 4 9. 


0 . 


2 7 4 


10 5 6 


0 . 


2 5 


10 7 2 


0. 


5 1 


1 0 7 6 


0 . 


5 1 


10 7 6 


0 . 


4 5 


10 7 7 


0 . 


2 9 


12 0 8 


2. 


0 5 


12 5 6 


4. 


6 7 


12 6 0 


3. 


1 
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Table 6 cont'd 



50% Inhibition 



Compound 


g /m L) 


14 6 4 


0. 


0 3 3 


14 8 0 


0 . 


1 6 


14 8 8 


2 . 


8 5 


15 2 0 


0 . 


3 3 


15 2 4 


0 . 


6 


15 2 8 


0 . 


2 2 


15 3 6 


0 . 


5 3 


15 8 5 


0. 


1 


15 8 9 


0 . 


4 1 


15 9 0 


0 . 


5 3 


15 9 2 


0. 


6 1 


16 0 4 


0 . 


0 4 3 


16 17 


0. 


1 2 


2 0 0 1 


0 . 


0 0 5 


2 0 8 9 


0 . 


0 0 5 7 


Distamycin 


3 6 . 


0 



Tests 

In vivo antitumor activities of these compounds were also studied. P388 leukemia cells (10^ cells/mouse) were 
intraperitoneally transplanted to female CDFi mice. One, five and nine days later, each compound was intraperitoneally 
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administered (at 1, 3 or 10 mg/kg) to the mice. As a blank test, 5% glucose was intraperitoneally administered at 10 
mf/kg to mice. Based on the group of the mice in the blank test as a control group, the effects of the individual drugs 
are shown in terms of ILS. The term "ILS" is represented by the following formula: 

Number of survived days of a _ Number of survived days 

ll_g ^ group subjected to drug test of the control group ^ qq 

Number of survived days of the control group 

When test animals survived 8 weeks after the administration, the number of those survived was recorded without 
calculation of ILS. The results are shown in Table 7. 



TABLE 7 Antitumor Activity in vivo 



Compound 


Concentration 

administered 
(fi g/m L) 


ILS 


Survived 
After 8 weeks 

TesteS'^^iimals 


1 


I 


3 8 




2 


1 


5 9 


2/5 (3) 


6 


1 


9 4 




1 3 


1 


1 2 3 


3/5 (3) 


3 0 5. 


I 0 


2 2 




3 1 0 


1 


8 8 




10 0 1 


1 0 


I 1 5 




2 0 0 1 


1 0 


4 7 





The nximber in parentheses indicate the concentration of 
compound corresponds 
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Test 4 



Prepared was a 1 x 10^ ce\\s/vr\£ suspension of Colon 26 mouse colon cancer cells in HBSS (Hanks' Balanced Salt 
Solution). A 0.1 mi portion of the cell suspension was subcutaneously transplanted to a lateroabdominal part of each 
5 female CDFi mouse. After the body weight of the mouse was measured on the following day of the transplantation of 
the tumor, a solution of a compound (5% glucose solution containing 5% of "Tween 80") was administered into the caudal 
vein of the mouse. On day 15, a tumor was excised and its weight was measured. 

The percentage of the average tumor weight of each experiment group as calculated by supposing that the average 
tumor weight of the control group not administered with any drug was 100% was calculated as a T/C value. 
10 The results are presented in Table 8. Corresponding to each compound number, its T/C value is shown. The number 
in parentheses indicates the concentration of the drug when the T/C value was indicated. 



TABLE 8 



15 


The results of Test 4 


table 8 Compound 


T/C (%) (Concn.mg/Kg) 




1 


29 (2) 


20 


1001 


7(6) 




1003 


41 (0.3) 




1005 


20(15) 




1009 


29(10) 


25 


1013 


58 (3) 




1017 


30 (3) 




1024 


61 (10) 


30 


1056 


1(15) 




1256 


60 (15) 




Adriamycin 


40 (20) 
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Advantages of the Invention 

As is evident from the tests, the compounds according to the present invention have a partial structure capable of 
40 acting on DNA and are useful as anticancer agents. 

Claims 

1. A compound represented by the following chemical formula (1) or a pharmacologically acceptable salt thereof: 

45 



/T'^^CONH(CH2)nR2 
Ri(CH2).CONH-42>^>-<^^J^^ (1) 

H 

wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do 
55 not have the same meaning at the same time and t is an integer of 0-5, m and n are integers of 0-5, Ri and R2 each 
independently means a hydrogen atom, a Ci_20 alkyi group, a Ci_io haloalkyi group, a Ci_io alkoxyl group, an 
oxyethylene group, an ethyleneimino group, a hydroxy! group, a Ci_io alkylthio group, a substituted or unsubstituted 
amino group, a substituted or unsubstituted ammonium group, a substituted or unsubstituted sulfbnium group, a 
substituted or unsubstituted phenyl group, a substituted or unsubstituted 5-membered heteroring, a substituted or 
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unsubstituted 6-membered heteroring, a substituted or unsubstituted fused heteroring, substituted or unsubstituted 
amidino group, a substituted or unsubstituted guanidino group, an amino acid residual group, or a group represented 
by the following chemical formula (2): 




(2) 



wherein R3 means (CH2)r or {CH^^^O in which r stands for an integer of 0-5 and the O atom is located closer to the 
phenyl group, R4 means a hydrogen atom, a Ci_io alkyi group, a Ci_io alkoxyl group, a halogen atom, a trifluor- 
omethyl group, a cyano group, an amidino group, a guanidino group, a carboxyl group or -COR7 in which R7 means 
a Ci_5 alkyI group, an alkylamino group which may be substituted by a substituted amino group, an amino group 
which may be substituted by a substituted or unsubstituted phenyl group, or a substituted or unsubstituted ben- 
zylamino group, R5 means a hydrogen atom, a Ci_io alkyI group, a Ci_io alkoxyl group, a halogen atom, or - 
(CH2)pN(R8)2 or -(CH2)pNR8R9 in which p stands for an integer of 0-5 or R4 and R5 may form a ring when R4 and 
R5 take mutually adjacent positions, Re means a hydrogen atom, -(CH2)pN(R8)2- or -(CH2)pNR8R9 wherein in each 
case of R5 and Re, R8 means -CH2CH2W, Rg means a Ci_5 alkyI group or a mesyl group, W means a halogen atom, 
a hydroxyl group, a mesyloxy group, a tosyloxy group or -OCOR7 in which R7 and p have the same meanings as 
defined above. 

2. A compound according to claim 1 , wherein the 5-membered ring containing X, Y and Z is selected from any one of 
pyrrole, 1-methylpyrrole, imidazole, 1 -methylimidazole, furan and thiophene. 

3. A compound or a pharmacologically acceptable salt thereof according to claim 2, wherein Ri means a Ci_io haloalkyi 
group or a group represented by the chemical formula (2). 

4. A compound or a pharmacologically acceptable salt thereof according to claim 2, wherein R2 means a Ci_io haloalkyi 
group or a group represented by the chemical formula (2). 

5. A compound or a pharmacologically acceptable salt thereof according to claim 3, wherein R2meansa Ci_io haloalkyi 
group or a group represented by the chemical formula (2). 

6. A compound or a pharmacologically acceptable salt thereof according to claim 3, wherein R2 means a substituted 
or unsubstituted amino, guanidino or amidino group. 

7. A compound or a pharmacologically acceptable salt thereof according to claim 6, wherein R2 means an amino, 
guanidino or amidino group. 

8. A compound or pharmacologically acceptable salt thereof according to claim 4, wherein Ri means a substituted or 
unsubstituted amino, guanidino or amidino group. 

9. A compound or pharmacologically acceptable salt thereof according to claim 8, wherein Ri means an amino, gua- 
nidino or amidino group. 

10. A compound or pharmacologically acceptable salt thereof according to claim 4, wherein Ri means a substituted or 
unsubstituted ammonium or sulfonium group. 

11. A compound or pharmacologically acceptable salt thereof according to claim 10, wherein R-i isatrimethylammonium, 
N-methylpicoryl or dimethylsulfonium group. 

12. A compound or pharmacologically acceptable salt thereof according to claim 4, wherein Ri means a Ci_io alkylthio 
group. 

13. A pharmaceutical composition comprising as an active ingredient the compound or the pharmacologically accept- 
able salt thereof according to any one of claims 1-12. 
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14. An anticancer composition comprising as an active ingredient the compound or the pharmacologically acceptable 
salt thereof according to any one of claims 1-12. 

1 5. An antiviral composition comprising as an active ingredient the compound or the pharmacologically acceptable salt 
thereof according to any one of claims 1-12. 

1 6. An antimicrobial composition comprising as an active ingredient the compound or the pharmacologically acceptable 
salt thereof according to any one of claims 1-12. 

17. A compound represented by the following chemical formula (3): 



wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do 
not have the same meaning at the same time, t stands for an integer of 0-5, and Rio means a hydrogen atom or a 
Ci_io alkyi group. 

18. A compound represented by the following chemical formula (4): 



wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do 
not have the same meaning at the same time, t stands for an integer of 0-5, and Rio means a hydrogen atom or a 
Ci_io alkyI group. 

19. A compound according to claim 1 7 or 18, wherein the 5-membered ring containing X, Y and Z is selected from any 
one of pyrrole, 1-methylpyrrole, imidazole, 1 -methyl imidazole, furan and thiophene. 

20. A process for preparing a benzimidazole derivative represented by the chemical formula (3) , which comprises react- 
ing an aldehyde derivative represented by the chemical formula (5) with a 3,4-diaminobenzoic acid derivative rep- 
resented by the chemical formula (6): 




(3) 
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10 



15 



20 



30 



Y— X 



(6) 



H 

25 wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do 
not have the same meaning at the same time, t stands for an integer of 0-5, and Rio means a Ci_io alky! group. 

21. A preparation process according to claim 20, wherein the 5-membered ring containing X, Y and Z is selected from 
any one of pyrrole, 1 -methylpyrrole, imidazole, 1 -methylimidazole, furan and thiophene. 



22. A process for preparing an amino compound represented by the chemical formula (41), which comprises reducing 
a compound represented by the chemical formula (40) in the presence of Pd/C as a catalyst. 




50 wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do 
not have the same meaning at the same time, t is an integer of 0-5, R3 means (CH2)r or (CH2)rO in which r stands 
for an integer of 0-5 and the O atom is located closer to the phenyl group, R4 means a hydrogen atom, Ci_io alkyi 
group, Ci_io alkoxyl group, a halogen atom, a trif luoromethyl group, a cyano group, an amidino group, a guanidino 
group, a carboxyl group or -COR7 in which R7 means Ci_5 alkyi group, an alkylamino group which may be substituted 

55 by a substituted amino group, an amino group which may be substituted by a substituted or unsubstituted phenyl 
group, or a substituted or unsubstituted benzylamino group, R5 means a hydrogen atom, a Ci_io alkyI group, a 
Ci_io alkoxyl group, a halogen atom, or -(CH2)pN(R8)2 or -(CH2)pNR8R9 in which p stands for an integer of 0-5, or 
R4 and R5 may form a ring when R4 and R5 take mutually adjacent positions, Re means a hydrogen atom, - 
(CH2)pN(R8)2- or -(CH2)pNR8R9 wherein in each case of R5 and Re, Re means -CH2CH2W, Rg means a Ci_5 alkyI 
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group or a mesyl group, W means a halogen atom, a hydroxy! group, a mesyloxy group, a tosyloxy group or -OCOR7 
in which R7 and p have the same meanings as defined above. 

23. A process according to claim 22, wherein the 5-membered ring containing X, Y and Z is selected from any one of 
5 pyrrole, 1-methylpyrrole, imidazole, 1 -methylimidazole, furan and thiophene. 

24. A process for preparing a compound represented by the chemical formula (1 ), which confprises reacting a compound 
represented by the chemical formula (7) with a carboxylic acid derivative represented by the chemical formula (8). 



10 



(7) 



20 



wherein X, Y and Z each independently means CH, N, NH, N(CH2)tCH3, S or O with the proviso that X, Y and Z do 
not have the same meaning at the same time and t is an integer of 0-5, n is an integer of 0-5, R2 means a hydrogen 
atom, a Ci_20 alkyi group, a Ci_io haloalkyi group, a Ci_io alkoxyl group, an oxyethylene group, an ethyleneimino 
30 group, a hydroxy! group, a Ci_io alkylthio group, a substituted or unsubstituted amino group, a substituted or unsub- 
stituted ammonium group, a substituted or unsubstituted sulfonium group, a substituted or unsubstituted phenyl 
group, a substituted or unsubstituted 5-membered heteroring. a substituted or unsubstituted 6-membered heteror- 
ing, a substituted or unsubstituted fused heteroring, substituted or unsubstituted amidino group, a substituted or 
unsubstituted guanidino group, an amino acid residual group, or a group represented by the chemical formula (2). 



40 



(2) 



wherein R3 means (CH2)r or (CH2)rO in which r stands for an integer of 0-5 and the O atom is located closer to the 
45 phenyl group, R4 means a hydrogen atom, a Ci_io alkyI group, a Ci_io alkoxyl group, a halogen atom, a trifluor- 
omethyl group, a cyano group, an amidino group, a guanidino group, a carboxyl group or -COR7 in which R7 means 
a Ci_5 alkyI group, an alkylamino group which may be substituted by a substituted or unsubstituted amino group, 
an amino group which may be substituted by a substituted or unsubstituted phenyl group, or a substituted or unsub- 
stituted benzylamino group, R5 means a hydrogen atom, a Ci_io alkyI group, a Ci_io alkoxyl group, a halogen atom, 
50 or -(CH2)pN(R8)2 or -(CH2)pNR8R9 in which p stands for an integer of 0-5, or R4 and R5 may form a ring when R4 
and R5 take mutually adjacent positions. Re means a hydrogen atom, -(CH2)pN(R8)2- or -(CH2)pNR8R9 wherein in 
each case of R5 and Re, Rs means -CH2CH2W, Rg means a Ci_5 alkyI group or a mesyl group, W means a halogen 
atom, a hydroxyl group, a mesyloxy group, a tosyloxy group or -OCOR7 in which R7 and p have the same meanings 
as defined above. 

55 

25. A preparation process according to claim 24, wherein the 5-membered ring containing X, Y and Z is selected from 
any one of pyrrole, 1-methylpyrrole, imidazole, 1 -methylimidazole, furan and thiophene. 
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